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Since the success of these operations attests not only the courage 





and high devotion to duty on the part of officers and crew, but* 
also dependable performance of equipment, we are more than 
pleased to state that all of the submarines listed (as well as 


many others not represented), are served by 
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exaco Ursa Oils bring you all 

these benefits. They are products 
born of The Texas Company’s years 
of leadership in this field, lubricants 
specially developed in a complete 
line to meet the requirements of 
every type of Diesel engine. Records 
show they definitely increase oper- 
ating efficiency,greatly reduce service 
and maintenance costs in stationary, 
mobile and marine installations. — 


Experience of operators every- 
where has proved that use of Texaco 
Ursa Oils prevents scuffing, ring 
sticking, sludge and corrosion; in- 
creases life of rings, pistons, liners 


TEXACO 


as 


IN THE TEXACO STAR THEATRE WITH 


TUNE 
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and bearings. Because of these 
benefits— 


More stationary Diesel hp. in the 
U.S. is lubricated with Texaco | 
than with any other brand. 


A Texaco Lubrication Engineer, 
specializing in Diesel lubrication, 
is available to recommend the most 
suitable grade and type of Texaco 
Ursa Oil for your engine. Get in 
touch with the nearest of more than 
2300 Texaco distributing plants in 
the 48 States, or write to The Texas 
Company, 135 East 42nd Street, 
New York 17, N. Y. 


Be sa OO 


FREE: ‘Diese! Operation” — fully il- 
lustrated, 112-page book of facts 
and figures. Shows simply and 
rat-Yoldh mma irelivolsmetmitl-1meolilo Mi oldiaeliity 
to operating efficiency of Diesel 


engines. Write for your copy today 
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‘Cover: Mechanic setting power factor at 100 per cent from panel that 


controls one of the world’s quietest synchronous motors. It is 
the largest known synchronous motor powered from a city net- 
work. It drives the compressor for the air conditioning system 
at the International Building at Rockefeller Center, New York. 
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DUST HANDLING 
“Licked with One Hand” 


With the “Full Automatic” Hydrovac Dust Handling System, the 
mere throwing of a switch {a one-handed job), on the remote 
control operating panel, starts the removal of dust from various . 
hoppers throughout the plant. One Windswept Dust Valve after 
tnother opens, feeds dust and closes, and when the last hopper 
is clean, the system automatically shuts down. Signal lights on the 
control panel show which hopper is being emptied of dust... . 
No labor for attendance is required. Dust cannot escape from the 
system, for it is air-borne through a pipeline, either to. a cy- 
clone collector when dry recovery is employed, or, as iii 
trated, into the vacuum-producing water streams g th 
Hydrovactor. The mixture of water and dust is 
gravitated or, by means of a Hydroseal; pt 
to disposal. . . . If you have a dust di 
posal problem, let. us: tell. you mot 
about the “Full Automatic Hydrg 
vac" and the new, improve 
_ Windswept Dust Valvg 
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7" THESE DAYS a man with a record of 68 years of 
-* continuous service for the same employer is certainly 
news. The AP evidently thought so when it recently 
reported how Harry Clough, engineer at the Venetian 
Blind Co. at Burlington, Vt., has outlived three boilers 
and two engines and still is going strong at 83. He went 
to work for the Crane Lumber Co. as a youth and later 
changed to the blind company, which is also owned by 
the lumber company. 


1 YOU EVER WANT to hear your own heart beat, you 
can do it in the completely soundproof room located 
in the middle of the United States Navy Yard at Brooklyn, 
N. Y., it is claimed. This room, 18 ft by 30 ft, weighing 
8 tons, is suspended on 14 columns of rubber each 16-in. 
high. It is used by Navy engineers for testing sensitive 
tadio and electronic equipment used on American naval 
vessels. These engineers maintain that there is probably 
not a quieter place in all the word. The room is lined with 
deep layers of spun glass and other acoustical material 
which. absorb sound, the walls are non-parallel and the 
soundproof room is built inside another chamber with 
brick walls 12-in. thick and a 6-in. concrete floor. 


OHN I. YELLOTT, formerly director of the Insti- 

tute of Gas Technology at Chicago, and before that, 
director of the Department of Mechanical Engineering 
at Illinois Institute of Technology, has been appointed 
director of research of the BCR Locomotive Develop- 
ment Committee. (See Front Lines, May, page 8, column 
1, paragraph 1.) Mr. Yellott assumed his new duties on 
May 1 with headquarters in the O’Sullivan Building, 
Baltimore 2, Md. 


- FZDEPORTS have been reaching us from time to time of 
the serious problems caused by the almost incredible 
growth of fungi of all kinds on military equipment used 
in the tropics, particularly radio equipment. These fungus 
growths not only impair the functioning of the apparatus 
but also menace human health. To detect the fungi in all 
Sorts of equipment, “black light,” produced by the In- 
spectolite lamp, has proved extremely useful. This black 
light makes location of the fungus quick, simple and posi- 
tive when it cannot be detected by the human eye, by 
causing the organism to fluoresce and glow brightly when 
exposed to the filtered ultraviolet rays. 


ss.\{L IS WHERE YOU FIND IT” has for years 
“been one of the oil man’s favorite clichés. Where 
and how. you find it are discussed in considerable de- 
tail in an article in the May, 1945, issue of On Tour. 
One method is geological, involving the study of the 
earth’s crust. Another method is geophysical, employ- 
ing the gravity meter and the reflection seismograph. 


wo WE in America get to feeling “too big for 
our britches” as some of our Yankee forebears used 
to put it, somebody will probably remind us, as does 
Alfred B. Garrett of The Ohio State University, that it 
is conservatively estimated that more than one-half of the 
resources that the North American continent originally 
possessed have disappeared within the last 250 years. Be- 
tween 1900 and 1925 we used up more of the world’s 
resources of various metals and mineral fuels than had 
been used by man throughout his entire history prior to 
1900. If we make our comparisons, as the engineer does, 
by relating them to an ideal theoretical performance for 
certain conditions, we will note that, with all our boasted 
technological powers, only about 5 per cent of the power 
in gasoline actually gets to the rear wheels of an auto- 
mobile to move the car. That the very best condensing steam 
power plants we can build today have a maximum efficiency 
of between 30 and 34 per cent and there are only 3 or 4 of 
these. A great many others have an efficiency of not over 
25 per cent and the average for the country is very much 
lower than that. Thousands of tons of irreplaceable iron 
and steel are lost each year through corrosion and other 
thousands of tons of many metals, also irreplaceable, are 
sent to the bottom of the ocean during a war. The maxi- 
mum estimate of our petroleum reserves at present is about 
20 years supply. After this war we had better do a little 
hard thinking about conserving our resources and increas- 
ing our efficiency. 


ra 4 ERE IS GRAVE DANGER that some colleges 
and the public generally may believe that an ac- 
celerated college program is superior to the pre-war 
college schedule. Experience with those graduates em- 
ployed in the past two years leads us to believe that 
the engineering graduate of an accelerated program is 
limited, compared with his pre-war predecessor, in his 
ability to analyze engineering problems from funda- 
mentals”—Boring, Stevenson and McEachron, Jr. of 
GE Co. in A Reply from Industry to the Colleges, 
Journal of Engineering Education, April, 1945. 


SUMPTION for New Construction in the United 
States, recently issued by the Bureau of the Census, De- 
partment of Commerce, Washington, D. C., introduces. a 
new series in the Facts for Industry group, released jointly 
with the WPB. Quantities of materials required for con- 
struction activity, both public and private, are broken down 
in four main categories: 1, Military Construction; 2. Plant 
Expansion; 3. Housing; and 4. All other Non-Military 
Construction. The effects of anticipated cancellation of 
conservation and limitation orders and the use of substi- 
tute materials have been taken into consideration. 


QO suerte: SUMMARY OF MATERIALS CON- 
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RE YOU DREAMING about the transmission of 

power by radio? If so, Russia may have the an- 
swer. The official Soviet News Agency reports that for 
one year a vehicle has carried a one ton load in a Mos- 
cow factory, the power being supplied by high fre- 
quency current picked up from wires laid underground. 
—Ohmite News. 


¢ ONCLUSION-DRAWERS — Do your stuff! Solar 

* disturbances and prices seem far apart, but in Main- 
springs of Civilization (John Wiley & Sons), Ellsworth 
Huntington of Yale University has shown that variations 
in the solar constant and in prices on the stock market may 
be closely connected by way of a cycle of 41 months in 
atmospheric electricity. In Fig. 1, the solid line shows the 
Dow-Jones averages of stock prices after secular trends and 
longer cycles such as nine years have been eliminated. The 
dotted line shows a rigid cycle of 41 months. Although 
great events such as the first World War and the financial 
crash in 1929 introduce irregularities, the maxima and 
minima of stock prices keep coming back into agreement 
with those of the rigid cycle. The lower curve in Fig. 2 
shows the variability of atmospheric electricity from hour 
to hour, together with the same rigid cycle as in Fig. 1. 
The dots at the top indicate the dates of maxima in the 
curve of stock prices. Except in 1919 when World War I 
had disrupted matters, these maxima occur systematically 
at an interval of from three to twelve months after the 
maxima. of electrical variability. Hence we might be led 
to the hypothesis that when atmospheric electricity varies 
greatly, man’s nervous system is stimulated and a feeling 
of optimism and courage is aroused. This concept naturally 
leads to inquiry as to the cause of variations in atmospheric 
electricity. Terrestrial causes doubtless play a part, but 
studies of auroras, radio, and magnetism make it clear that 
most of the earth’s electro-magnetic variations arise from 
similar variations in the sun. This conclusion is substan- 
tiated when we examine the solar constant (upper curve 
of Fig. 2). Thus far this whole matter is avowedly in the 
stage of an hypothesis. Nevertheless, the hypothesis seems 
to fit a great number of facts which were previously in- 
explicable. A more complete discussion of it is given in 








the November, 1944, issue of The Frontier of Armour 
Research Foundation and in Mr. Huntington’s book. 


A TESTING GAGE no longer than.a paper clip, de- 

veloped by Baldwin and known as the SR-4 Strain 
Gage, has proved extremely valuable in production of 
military equipment. Mounted on the barrel of a gun, 
for example, it measures the amount of strain that occurs 
during the firing of the piece. 


XTENSION of the standardization activities of the 

ASTM to the preparation of standard tests and speci- 
fications for ultimate consumer goods has recently been 
announced by the Society. Ultimate consumer goods are 
defined as “materials or products which in the ‘as is’ con- 
dition are intended for sale to an individual purchaser for 
his personal property or use, and not for fabrication for 
resale.” It is intended- that the standardization work on 
such goods shall be based upon sound engineering prin- 
ciples and practices and that it shall deal only with such 
goods as permit definitions, test data and test limitations 
that can be measured by engineering methods. 


Baan in the power plant systems of the food 

processing industry are 875,000 electric motors, 14 
per cent of those used in all industry. The industry con- 
sumes 51/, billion kilowatt hours every year —enough 
electrical energy to supply the state of Maine for more 
than four years. 


anemia PLANNING of new building construction 
might possibly develop into a major factor in lower- 
ing the cost of construction and improving the quality of 
structures after the war. The Bureau of Standards has been 
participating actively for some time on a project for co- 
ordinating dimensions of building materials and equip- 
ment and for correlating building plans and details with 
such dimensions. The project is sponsored jointly by the 
American Institute of Architects and the Producers’ Coun- 
cil, Inc., and carried on under the procedure of the Ameri- 
can Standards Association. Modular planning is based on 
a 4-in. unit or “module” that serves as the spacing for a 
uniform three-dimensional grid to which the building lay- 
out and details are referenced. 












Fig. 1. Comparison of Dow-Jones average 
of stock prices (solid line), after secular joo 
trends and longer cycles have been elim- 99 
inated, with a rigid cycle of 41 months 0 
(dotted line) 
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Fig. 2. Lower (solid line) curve shows 
variability of atmospheric electricity, com- 
pared with rigid 4l-month cycle (dotted 
line). Dots at top indicate date of maxima 
in stock price curve. Upper curve is the 
solar constant 
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The illustration above shows a test hook-up for Heat Recovery 
Silencer research in the Maxim Research Department. Here again, 
as in Maxim Silencers, the basis for superior performance is con- 
stant and painstaking research which results in proper basic de- 
sign and a never ending search for improvement. 

Maxim Heat Recovery Silencers provide effective silencing of 
exhaust noise, 100% spark arresting (where this is desired) and 
the recovery of waste exhaust heat to produce steam or hot water 
for heating or processing operations. 

These Heat Recovery Silencers are available with automatic 
controls which control steaming rate by varying water level in 
the water wall of the Silencer. They may be run wet or dry. 
Highly efficient heat transfer is assured by the Maxim extended 


heating surface feature. 
2 


For silencing without the heat recovery feature, Maxim makes silencers 
for internal combustion engine exhaust or intake, steam engine exhaust, 
air compressor intake, vacuum pump discharge, blower intake and dis- 
charge, high velocity steam, air or gas discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on request. 















exwaust OUTLET 
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PRACTICAL WORKING HOOK-UPS 


Typical Heat Recovery Silencer hook-ups are 
available with a detailed discussion of each. 
We will be glad to send them to you. Just 
ask for Dwgs. B-298, B-301, B-302 and B-303. 
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YARWAY SEATLESS YARWAY UNIT TANDEM 















TANDEM BLOW- 
BEF VALVES — 


standard in over 12,000 
plants—for pressures to 
600 psi. Famous balanced 
sliding plunger design 
with non-clogging, 
straight-through flow 
No seats to score, wear 
and leak. Described in 
Catalog B-432. 








BLOW-OFF VALVES, 


built for pressures up to 
2500 psi. Combining a 
Hard-Seat blowing valve 
next fo boiler and a Seat- 
less sealing valve in a 
single one-piece forged 
steel body, this Tandem 
provides the advantages of 
both designs—for blowing 
er for draining and sealing 
—inacompact, rugged unit 
Ask for Catalog B-432. 


ee 
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Connecting Tubes 


LIQUID LEVEL 
INDICATOR . 


. Made for Flush 
Panel Mounting 

—or Wall Mount- 

: ing (as shown). 
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4 %, 
M YARWAY FLOATLESS HI-LO ALARM t 1 YARWAY FLOATLESS HI-LO 
y, WATER COLUMN AND FLAT-GLASS GAGE, ' er VA ALARM WATER COLUMN WITH 
o for pressures upto 1500 psi. Alarm mechanism ont SESURE INCLINED GAGE 
a utilizes balanced solid weights and operates ‘ 3 F , ; 
x ee Na ak for pressures up to 400 psi. Water 
e on the displacement principle to give instant, + / oie 
2 ae \ agg DS eooasttlh. “ S / column operates on same principle 
t positive warning of dangerous deviations uy ‘ 
; ar as that described at left. Sesure 
a from normal water level. Pressure-sealed flat POOP mae , : : 
d P : ay C Inclined Gage gives easier reading 
glass gage inserts are mica protected and Ee 
n have Patented spring-loaded cover-plates . ee ee eelow. Oe 
f : , - scribed in Catalog WG-1810. 
) which prevent excessive strain on glass. 
9 Ask for Catalog WG-1810. 
g 
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WAY STEAM PLANT EQUIPMENT 
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REG. U.S. PAT. OFF. 





Special motors can be 
custom built in Tri-Clad 
design for your problem 


Your exceptional drive requirements 





may call for an induction motor spe- 
cially designed to the job. Whatever 
its rating, it can generally be built 4 
with many of the Tri-Clad motor’s 
strong points, such as enclosed upper 
portion, smooth cast-iron end shields, 
windings of Formex wire, and double- 





f end ventilation. 


General Electric's special motor en- 
\ gineering has produced the world’s 


eee eee en ee 


fastest motor, the world’s strongest 
motor, and many other tradition-break- 
ing designs. We'll welcome your un- 4 
usual problems. 


Stoel 














HERE’S TODAY’S WIDER RANGE OF STANDARD SIZES 
TRICLAD Type K | 1 hp to 2000 hp at 1800 rpm 














TRifctap ype KG 


(High starting torque, low 
starting current) 





5 hp to 200 hp at 1800 rpm 


















S 'RI/CLAD Type KR Available to 100 hp in speeds required 
for high-slip flywheel drive (punch press, 


TRIVCL 7: | D cn starting torque, high bias 
MOTORS 
we 














Buy all the BONDS you can—and keep all you buy 
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PROTECTION OF 
CONSTRUCTION 


G-E STANDARD Tri-Clad Induction 
Motors Now Available to 2000 hp 


For that important big drive (up to 2000 hp, 1800 
rpm) you can now get a G-E standard Tri-Clad in- 
duction motor. All the protective features that have 
proved so valuable to service continuity and long life 
in the more widely used sizes are included: 


EXTRA PROTECTION FROM PHYSICAL DAMAGE 
—Cast-iron construction with upper portion completely 
enclosed to keep out falling objects, dripping liquids. 
Streamline, cast-iron end shields. Corrosion-resisting 
finish. 


EXTRA PROTECTION FROM ELECTRICAL BREAK- 
DOWN—Windings of Formex* wire are solidly 
bonded with synthetic resins strongly resistant to heat, 
oil, and moisture. Formex wire insulation stands up 
strongly under abrasion or “heat-shock.” 


: EXTRA PROTECTION FROM OPERATING WEAR 
AND TEAR—Available with either sleeve or ball 
bearings—in dust-tight housings. Sleeve-bearing de- 
sign is a further refinement of well-proved Tri-Clad 
motor bearing proportions, efficiently lubricated, with 
“air seal” to insure’ oil tightness of the housing. 


The Tri-Clad, in its wide range of types and sizes, 
is G.E.’s most widely used (integral-hp) motor. Chances 
are that there’s a Tri-Clad to meet your requirements 
“on the nose.” For information on General Electric’s 
complete line of Tri-Clad motors, ask for GEA-3580. 
General Electric Company, Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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Highly, Efficient Combustio 
. miro. 


el &\Labox Savin 


undér Automatic re- 


sults in 


OAL is automatically fed into the furnace 

in the exact amount needed, no matter 
how much the load may change. However, 
supplying the right volume of air for efficient 
combustion is complicated by the condition of 
the fuel bed, which is an ever changing factor. 
When the fuel bed is deep, more pressure is 
required to force the proper amount of air 
through the fire. With a shallow fuel bed less air 


CAN YOU AFFORD TO WASTE WHAT IRON FIREMAN USERS ARE SAVING? 


VICK CHEMICAL COMPANY, Philadelphia, Pa, 








IRON /F 





-Better Firing with Less 





: Fuel_and Manpower 


pressure is needed. The Iron Fireman Volu- 
meter, one of many features reflecting Iron 
ireman’s advanced engineering, performs this 
sensitive and continuous regulation of the air 
supply. It is instantly responsive to the condition 
of the fuel bed and meters the air accordingly. 
Efficient combustion, which cuts fuel ton- 
nage, is only one source of Iron Fireman 
economy. Further savings result from the use 
of a lower priced coal than could be success- 
fully used in hand-firing. Iron Fireman saves 
manpower, too. All models are under full 
automatic control and require little attention. 
Coal-Flow models feed directly from the 
main coal bunker to the boiler. 


In addition to meeting rapidly changing steam require- 
ments, Iron Fireman stokers have cut fuel costs dras- 
tically over former method .of firing, thus reducing 


coal tonnage. 





LIMOGES CHINA COMPANY, Sebring, Ohio. Fuel § 
costs in this plant were reduced $2,448 annually with 
Iron Fireman firing. Steam is used for power, process- 
ing and heating. Increased demand for their product 
Ited in of a second Iron Fireman stoker. 





ry 


> 


he 
a. 


THE IRON FIREMAW 


NATIONAL TRANSIT CO., Bear Creek 
Pumping Station, Parker's Landing, Pa. Nine 
Iron Fireman Poweram stokers maintain 
steady steam pressure, under heavy load 
conditions, 24 hours a day, 7 days a wee 


FIREMAD 
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THE IRON FIREMAN POWERAM 
AHeavy Duty Stoker for Boilers up to 500 h.p. 


The sectional view of the Iron Fireman Poweram, 
above, explains the merits of the Iron Fireman 
underfeed fire, in which new fuel is introduced 
below the fire bed. As the coal rises in the retort 
and its temperature gradually reaches the combustion 
point, the more volatile elements are distilled off. 
They do not escape unburned, for they must pass 
through the fuel bed. No wasteful, smoky fire. 

Coal is conveyed from the hopper or bunker by 
a worm conveyor, which does not compress the 
coal, but delivers it to the retort in a loose and 
aerated condition. Reciprocating pusher blocks in 
the base of the retort distribute the coal without 
packing. This combination of worm conveying and 
ram distribution is an exclusive Poweram feature. 


Above: Hopper model Iron Fireman Poweram Stoker. Precision manufacture, sound engineer- 
ing and ample reserves of strength result in extremely low maintenance costs. Left: Multiple 
boilers served by heavy duty Iron Fireman Coal-Flow Stokers. In this installation the conveyor 
worms are housed under the floor plates. 


THERE IS AN IRON FIREMAN FOR EVERY FIRING NEED. 
Iron Fireman stokers are available in many sizes and models to 
meet the most varied commercial and industrial requirements. Iron 
Fireman engineering assures you the correct stoker for your plant, 
taking into account fuel, load and operating conditions. 


YOU CAN HAVE A FREE ENGINEERING SURVEY OF 
YOUR BOILER ROOM. A free engineering survey will give you 
valuable information about your own boiler plant, and recommenda- 
tions for improvements where needed. Call your local Iron Fireman 
dealer for survey or catalog, or write to Iron Fireman Manufacturing 
Company, 3849 West 106th Street Cleveland 11, Ohio. 


Iron Fireman Commercial 
and Industrial models fire boilers 
up to 1000 hk. p. and larger 
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STOKER STREAMLINING 
MEANS TO YOU 


The days when boiler rooms were noisy 
“black holes” are past, thanks largely to prog- 
ress in fuel firing equipment like the A 
Perfect Spread Stoker. This modern, com- 
pletely automatic stoker is not only stream- 
lined in appearance, but “streamlined” in 
principle, design and operation. 

Its compact, fully-protected mechanism runs 
quietly and steadily, without clogging. It eco- 
nomically burns all kinds and grades of solid 
fuel, including by-products and refuse 3 with 
consistently thorough combustion at a low op- 


STREAMLINED—UNDER COVER—QUIET! erating cost. 













In plants using steam for power, heating or 
processing, the A. Perfect Spread Stoker assures 
important yearly savings. Be sure to get the facts 
clog safety feature and is accessible without that may favorably affect your whole future opera- 
tools for inspection or adjustment by merely tion. Write for this new Bulletin, today! 


The all-enclosed, protected mechanism includes 


automatic, variable-speed feeder with non- 


lifting cover. Simplified construction, water 


cooling at vital points, and many other features 


add up to unusually quiet, efficient operation. If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour — 


YOU NEED THIS BULLETIN Jom 


Writeus. 2408 Aramingo Ave., Philadelphia 25, Pa. 





AMERICAN ENGINEERING COMPANY 
Subsidiaries: COCHRANE CORPORATION, Philadelphia, FARADAY ELECTRIC CORPORATION, Adrian, ete 
PHILADELPHIA 25 PENNSYLVANIA 
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MAY ALTER YOUR 
POWER OUTLOOK! 


The few minutes it will take you to examine the 
new booklet describing the Improved 4 Taylor 
Stoker may mean much to you and your company. 
In it you'll see new features that add years of 
progress to the design, operation and perform- 
ance of this time-tested stoker. 

You'll see how simplified unit construction re- 
duces installation costs; how the unique contin- 
uous ash discharge is automatically timed; how 
slag formation is minimized; how “‘finger-tip” 
ash discharge becomes a reality; how precision 
feed and better air flow maintain uniformly thor- 
ough combustion; how fewer moving, longer 
wearing parts contribute to lowered steam costs. 

You’ll see why these improvements in the 
Taylor Stoker logically provide even greater effi- 
ciencies and economies than previously: Before 
you decide on any equipment take time to send for 
and study this booklet. It will be time well spent. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 lbs. per hour— 


YOU NEED THIS BOOKLET 


N\ Write us. 2408 Aramingo Ave., Philadelphia 25, Pa. 








PAMERICAN ENGINEERING COMPANY 
4 Wbsidiaries: COCHRANE CORPORATION, Philadelphia, FARADAY ELECTRIC CORPORATION, Adrian, Mich 
PHILADELPHIA 25, PENNSYLVANIA 
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ANOTHER IMPROVED FEATURE OF 
THE TYPE ‘‘R’’ TAYLOR STOKER 





@ ASH DISCHARGE PLATES 





er 
@ HYDRAULIC CYLINDER =m | : 


° a 


| 


Hydraulically driven independent of the main 
stoker drive, reciprocating discharge plates pro- 
vide ash, movement ALL-THE-WAY TO THE 


END OF THE STOKER. : 


Rearward and slightly upward movement of 
overfeed section effectively moves ash onto 
the discharge plates. When overfeed section 
completes rearward travel, continuation of 
ash movement to point of discharge is assured 
by rearward travel of discharge plates. 





How Allis-Chalmers Engineering Discovers New Ways to Build Better Motors for You, 


> oa 


WANTED: 
-C Motors to 
ive for Navy! 


J 


— SUBMERSIBLE MOTORS to 
run 25 feet under water — and 
build ’em to run that way 90 days at 
a stretch! That’s the tough assign- 
ment Navy engineers turned over to 
Allis-Chalmers, 


Those motors had to: 1) with- 
stand sea pressure; 2) stay water- 
proof; 3) be light in weight. 


No. 1 problem was... how to 
build water-tight casings. A-C en- 
gineers experimented, found the so- 
lution in fabricated steel. 


Quickly, individual casing parts 
were built. Subsequent: hydro- 
Static tests applied to them showed 
molecular arrangement and carbon 
content of steel to be ok. Result 
—only a heavy wetd between fab- 


ricated parts was needed to assure 
water-tighiness! 


Now the going was easier. For 
adequate surface seal, field yokes 
of one-inch rolled steel were used. 
End housings were reinforced. Ex- 


posed adjustments were made leak- . , 


proof, Then . . . minor changes in 
insulation, at other points, and the 
problem was solved. 
* * s 
“What's all this got to do with 


my problems?” you may ask. Just 
this... Everytime A-C tackles the 


job’ of building special motors for + 


extra-tough war applications, like 
this one, it also discovers important 
new ways to build better standard 
motors for you! 


That’s why you hear it said so 


often, ‘You can depend on Allis- 
Chalmers Motors!’’ 
CHALMERS, MILWAUKEE, WIS. 


ALLIS- 


OT 1889 
You Can Depend on 

ALLIS- 
CHALMERS 


yey ne) a3 
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For Doubly-Safe Air Compressor Lubrication, You Need 


Ou. STABILITY 


to Keep Discharge Valves 
Free of Dangerous Deposits 


You can be sure of maximum free- 
dom from valve-clogging deposits 
with Gargoyle D.T.E. Oils in your 
air compressor. 

For these famous Socony- 
Vacuum oils possess high chemical 
stability to fight off the attacks of 
oxygen at hot discharge tempera- 
tures. By keeping valves clean and 
free, they prevent leakage, higher 
discharge temperatures and lower 
capacity. 

Here, in this “‘hot spot,”’ they’re 
your assurance of greater all- 
around compressor efficiency. 


BT STRONG 


5 
5 


to Minimize CylinderWear 


You get protection against wear 
as well as against deposits, when 
you rely on these proved oils. Their 
high lubricity minimizes metal-to- 
metal contact on rings, pistons, 
and cylinders with minimum oil 
feeds. This reduction in the 
amount of oil needed for correct 
lubrication, means less oil carried 
to the valves and the system, still 
another safeguard against deposits. 


isfied with anythi 
SOCONY-VACUUM OIL CO., INC. ai Bi ase ada 
Standard Oil of N. Y. Div. - White y 


Star Div. - Lubrite Div. - Chicago - pressor? See your Socony-Vacuum 
Div. - White Eagle Div. - Wadhams Representative for his recommen- 
Div. - Magnolia Petroleum Co. - dation on the proper grade of 
General Petroleum Corp. of. Calif. Gargoyle D.T.E. Oil. 
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GADIAMONI 





ated soot blowers using compressed air as the 
cleaning medium, Diamond installed the first 
automatically operated air blowers in 1932. 
Since that time the continuous research, de- 
velopment and application engineering that 


Blower Heads Particularly Suited To Air 


Experience early proved that certain heads 
long very successfully used for steam clean- 


ing did not give equally a. results 


Diamond Developed “ Rir-Puft”’ Principle _ 


Sixteen years ago, Diamond introduced 
automatic sequential “Air-Puff’ soot blow- 
ing. The compressed air is discharged from 


the element nozzles in a series of short puffs” 


with substantial pauses between. During each 


puff the element is automatically rotated to. 


a new position. Spreading the cleaning cycle 


Air Cleaning Has Important Advantages 


Labor saving and correct boiler cleaning are 
common to all Diamond automatic sequential 
soot blower operation. Cleaning with air 
instead of steam has additional important 
advantages: (1) feed water makeup is saved; 
(2) no piping insulation is required; (3) more 


anes 
\ \ PF 


Following years of work with manually oper- 


DIAMOND 
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has been carried on by Diamond has resulted 
in a “know how” that is unapproached in this 
field. Experience has proved that some of the | 
problems encountered — both engineering 
and economic—are different than when steam 
is the cleaning medium. — 


with air as the cleaning medium. This caused , 
the design and development of heads : ex- | 
ety ee ne: S : 


over a much longer period of time permits | 
the use of a much smaller compressor. The 
“puff” principle and the long time cleaning 
period reduce the stack discharge to the point & 
where it is not sufficiently noticeable to pre- [i 
vent daylight blowing in residential areas. 





sry ed am tn pe (0 | 










POWER 






I 


| HAS THIS BACKGROU i 4 
F EXPenience IN AUTOMATIC 


sor slowine wir CAI 


Power Boilers having DIAMOND Automatic Soot Blowing with AIR 


. TYPES 
P CNTRAL DATE BOILER STEAM CAPACITY of ain METHOD OF METHOD OF 


| “ATION IN SERVICE OF BOILER BLOWING QPERATION CONTROL 
: HEADS USED 











ancl’ ditional information furnished on request 


DIAMOND SPECIALTY LTD. + Windsor, Ontario 


SPECIALTY CORP. Detroit 31, Mich. 





| July, 1945—— POWER PLANT ENGINEERING — Chicago, III. 





“Engineered Lubrication’ 









TYCOL 


GREEN CAST GREASES 
REDUCED APPLICATIONS 
BY 337% AND CONSUMPTION 
BY 66%% 





\ 












One well-known plant met the usual trouble 
of extreme pressures with the resultant exces- 
sive wear on a huge piece of equipment — 
changing to Tycol Green Cast Grease stopped 
this highly unsatisfactory condition im- 
mediately. 

Why do Tycol Green Cast Greases stand up 
in the toughest lubricating jobs — where other 
greases quickly run out or separate into caked 
soap deposits? The answer is simple. Tycol 
Green Cast Greases’ are made from high 
quality cylinder stock and well refined neutral 
oil combined with a minimum of soap for a 
given consistency. Green Cast Grease is water 
repellent . . . and is engineered to “take it” 
under all conditions. 

A Tide Water Engineer will be glad to give 
you full information. 

















snuwst DRUMS! DRUMS! 


War needs make it extremely 
important that all empty drums 
be returned as soon as possible. 
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the TYCOL way 


CUTS DOWN REPAIRS... 
SPEEDS UP PRODUCTION | 


If you want peak efficiency . . . low-cost operation — turn to Tycol “Engi- 
neered Lubrication” for all-important help in securing these results. Why? 
Because each Tycol lubricant is scientifically engineered to meet definite 






















service conditions ... to reduce wear and maintenance costs to a mini- 
mum. That's why so many successful operators have turned to Tycol for 
low-cost lubrication. 

In developing this individualized line of lubricants, Tide Water has 
complete control over its own products — from oil field, through trans- 
portation, to refining. The most modern processes are used to refine 
selected crudes...to blend and compound Tycol's “specifically engi- 
neered” oils and greases. 

For complete information regarding the specific oils and greases best 
suited to meet your requirements, call or write your nearest Tide Water 
Associated office. There a Tide Water engineer, thoroughly experienced 
in all phases of industrial lubrication, will give you the full benefit 

of his knowledge. 





Have you received your copy of “Lubricania”? 


This-informative handbook, “Tide Water Associated Lubricania”, gives clear, 
concise descriptions of the basic’ tests used to determine important lubrication 
properties — Pour Points, Viscosity, Neutralization, and many others. Fo 
your FREE copy write: Tide Water Associated Oil Company, 17 Battery Place; 
New York 4, N. Y. 













TIDE WATER 
Mes ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE + NEW YORK 4, N.Y. 
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A Republic combustion control system operates the three _year of operation this new plant provided heat for 13. 
boilers in this new power plant which supplies all the percent more building space, generated 114.3 perce! 
steam and power for a large university. During the first _ more electric power but consumed 9.86 percent less fuel 


INSTRUMENTS 
AND CONTROLS 
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Combustion Control 


TO INCREASE TODAY’S STEAM PRODUCTION 


TO DECREASE TOMORROW'S STEAM COST 


The installation of Republic automatic controls on your 
boiler (or boilers) will enable you to:— 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 
ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 


of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
tothe boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 
operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
a chance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
small in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The master con 
troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 
ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 
plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD DISTRIBUTION: Provides a means of dis- 
tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 
trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 





Republic Flow Meters Co. 


. Chicago 47, Illinois 
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EASY METHODS OF IMPROVING 
VOLTAGE ON YOUR PLANT CIRCUITS 


SCHEMATIC DIAGRAMS OF 
CORRECTIVE ARRANGEMENTS 


HOW TO CORRECT LOW VOLTAGE ages 


Feeder 1 Coe ee 
Voltage sates Power Correct by means of Transformer tap setting ry ‘ Yi) 


Condition 
ke Nermal eeiieeeciaaibe o> Vol bketey O_o 
Low Transformer tap setting fequiator +! oe 
, Voltage regulator a 
Auto- von ee 
transformer [ 3) 








Autotransformer 


High feeder Normal Voltage regulator 
drop Parallel circuit 
: Autotransformer 





High feeder Normal Shunt capacitors 
drop Voltage regulator 


Shunt GaN BR i ee 

oxo} Xelelh Kol s oy A t 
Shunt { ig 

capacitor aro os eee ‘a 

and regulator tI ' 6) 


High feeder Overload Shunt capacitors 
drop Shunt capacitor and voltage 
regulator 


a HOW TO CORRECT HIGH VOLTAGE 


Normal drop Normal , Voltage regulator 
Transformer tap setting 


co ww NR WOENHD ON= 





Normal drop No load : Voltage regulator 
Transformer tap setting 


Voltage rise “No load” Leading at | Automatic switching of capacitors 
(except shunt| no load 
capaciters are Voltage regulator (if no penalty 
on) clause for leading power factor) 


HOW TO CORRECT VARIABLE SUPPLY VOLTAGE 


(Use voltage regulator or stabilizer) 


HOW TO CORRECT LIGHTING FLICKER 








Lond Causing Correct by means of Series capacitor 








Flicker to neutralize circuit reactance 
Resistance welders, Series capacitor with welder to reduce demand by fe ighting circuit. 
spot or seam power-factor correction =s 
Series capacitor in line to neutralize system reactance ~ @ 
Separate welder supply circuit Ww 
Meg set for lighting circuit Separate supply circuit NM\ 
Flash and resistance Separate welder supply circuit irc furnace [7] 
welders Meg set for lighting circuit Te +} 
a 
Motor loads, such as:| Series capacitor in line to neutralize system reactance —— S _ 





sawmills, rubber mills,; Separate motor supply circuit 
grinders Meg set for lighting circuit 


Arc furnaces Same as for motor loads 
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They will help you gain 
some or all of these benefits 


tion or elimination fe) 
fluorescent lighting; 


Increased 


motor heating 
machine outages 


Better performance 
electric equipment; 
operation of potenti 


Greater productio 
red heaters, dryin: 


Quality control 
rejects, more accur 


precision tools, 
instruments 


> 4 Kva demand reduc 


power cost 





Go voltage is no longer 
a luxury. It is now easy 
and inexpensive to extend the 
benefits of good voltage to every 
nook and corner of your plant— 
benefits that quickly pay for the 
small initial cost of equipment. 


By good voltage we mean 
voltage that is neither too high, 
nor too low, nor extremely vari- 
able. A 10 per-cent overvoltage 
reduces incandescent-lamp life 
75 per cent, decreases the power 
factor of general-purpose motors 
from 3 points at full load to 5 
and 6 points at half load, and 
causes overheating in various 
potential devices. A 10 per-cent 
undervoltage decreases the light 
output of incandescent lamps 
approximately 30 per cent, in- 
creases the temperature rise of 
general-purpose motors 6 to 7 


i and speed; J 
panei at and, hence, maintenance and 


d 
Reduced breakage an 
« other mills where motor 


and greater reliability of 


the ; 
al or control devices- 


of Temperature control on he 
j : : at: 
x Longer life of electric equipme Stes ~ 


- the 
i and burnouts; t 
ee electronic tubes, 


increased circuit load 


er i levels and the reduc- 
x Improved lighti9é ticker): better starting of 


longer lamp life 


motor efficiency; greater starting and 


the reduction of 


spoilage in textile and 


speeds must be constant 


elimination of sluggish 


i infra- 
n from electric furnaces, 
g lamps, and a wide variety of 
i i nt 
other electric equipme | 
and greater uniformity, fewet 
ate test results 


ating circuits 
a reduction ci 


and delicate 


wer factor improved, 
Scdity and, often, reduced 


degrees C, reduces their torque 
and overload capacity approxi- 
mately 19 per cent, cuts the 
output of a typical heating oven 
from 1500 to 1275 pounds per 
hour. Studies of the effect of 
poor voltage on other electric 
equipment show similar losses. 


If you suspéct poor voltage 
of being the cause of pepless 
motors, poor lighting, or produc- 
tion slumps at your plant, we’ll 
be glad to help you make a 
system study. This will deter- 
mine. what corrective measures 
are necessary. Remember that 
whether you need voltage regu- 
lation for your plant as a whole, 
for your laboratory, for a vac- 
uum tube, or a power shovel 
there is a simple, economical G-E 
device for the job. General 
Electric, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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De Laval. Labyrinth Wearing Rings contri | 
f De Laval 


TURBINES + HELICALGEARS - 
WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS «+ CEN- 
TRIFUGAL BLOWERS and COM- 


PRESSORS + IMO OIL PUMPS 





SALES OFFICES: ATLANTA * BOSTON * CHAR 
LOTTE * CHICAGO * CLEVELANC * DENVER 
DETROIT * DULUTH * EDMONTON * GREAT 
FALLS * HAVANA * HELENA * HOUSTON 
KANSAS CITY + LOS ANGELES * MONTREAL 
NEW ORLEA * NEW YORK * PHILADELPHIA 
ITTSBURGH * ROCHESTER * ST PAUL * SALT 

SAN FRANCIS“ * SEATTLE 
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Cross-section of double retort stationary grate stoker, equipped 
with "F & E” air zoned windbox. Close spacing of the bearing bars 
gives rigid and durable construction. All "F & E” tuyeres and grates 
are made of heat-resisting metals and designed to deliver air to 
fuel bed in correct proportions and pressures. 











Teamed up with boilers called upon to produce 
25,000 to 40,000 pounds of steam per hour, 
the “F & E”’ Series 70-S, double retort Underfeed 
Stoker, with built-in reserve ruggedness, settles 
down to a tireless, steady pace, delivering steam- 
power in uninterrupted, dependable volume. 


The steam drive of “F & E” 70-S, simple, direct 
and economical, operates the ram by steam 
direct from boiler, eliminating all intermediate 
driving equipment. The “F & E” patented 
automatic Interval Timer Governor makes possi- 
ble that full stroke, full speed ram action at 
any coal feeding rate, a proved essential to 
efficient fuel burning. 


Only in “F & E” Stokers are found the com- 
bination of six engineered features that dove-tail 
into an accurate firing mechanism, resulting 
in a concentrated self-contained assembly. 


Check with your consulting engineer or local 
“F & E” Representative on “F & E” Series 70-S 
Stoker applications with industrial boilers in 
prominent plants and large buildings. 


FLYNN & EMRICH CO. 
Established 1842 
HOLLIDAY & SARATOGA STREETS, BALTIMORE2, MARYLAND 


Representatives in Principal Cities 
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NOW in the 190 to 250 horsepower range—Hendy Series 20 Diesels 
bring new standards of dependability and economy to the industrial field. They are designed from the 
owner’s viewpoint entirely—no concessions were made in design, use of old patterns, practices, or 
tooling. Consequently, Series 20 Diesels have features never before available in engines of this size. The 
industrial users of Diesel power can now obtain the very latest in tested Diesel-engine performance, 


REDUCED MAINTENANCE: 

Unit fuel pumps and injectors and the overhead camshaft eliminate all 
high-pressure fuel lines and many moving parts. Air-starting valves, 
intake and exhaust valves, and fuel injectors and pumps are actuated 
by rocker arms bearing directly on the overhead camshaft. Inspection 
and adjustments of valves and injection system can be made by removal 
of cylinder-head covers. 


EFFICIENT OPERATION: 

Full pressure lubrication to moving parts provides correct lubrica- 
tion at all times. An integral oil-cooler keeps the oil at an efficient 
operating temperature. Uniform cylinder and head temperatures are 
assured by high velocity, controlled flow of the cooling water and 
the advanced design of the water jackets. 


EASY SERVICING: 

Fuel-oil filters, lube-oil conditioners, and fuel-transfer and lube-oil 
pumps are conveniently located for easy and quick servicing. Each 
can be removed without disturbing other assemblies. Unit fuel pumps 
and injectors can also be easily removed for inspection or service. 
Main and crankpin bearings are readily accessible by quickly remov- 
ing the large hand-hole plates...without disturbing any other assembly. 


LONGER LIFE: 

~Ehe-crankshaft is dynamically balanced, to minimize vibration at all 
speeds, and is large and well proportioned to assure long life and 
smooth operation. All bearing surfaces receive positive pressure lubri- 
cation. The crankshaft is supported by large, replaceable, bronze- 
backed bearings. ; 
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GENERAL SPECIFICATIONS — SERIES 20 
Bore 714’ ; Stroke 814"; 4-cycle; Air starting; 6-cyl- 
inder model (D-26) develops 190 hp, 8-cylinder 
model (D-28) develops 250 hp, both at 79 Ibs. 
bmep and at 900 rpm. Cylinder block fitted with 
wet-type replaceable liners; Cylinder heads indi- 
vidually cast; Exhaust manifold water-jacketed and 


cast in sections; Pistons, cast iron; Full pressure 


Diesel-power users will appreciate many important 


f in additi h listed at the left. Th lubrication to moving parts, with oil cooled and 
ee eee ee ee eee wes filtered before entering distribution manifold. Op- 
new engines were designed specifically to meet the tional equipment’ includes: closed-circuit cooling 
most rigid tests for economy and maximum dependa- systems; clutch power take-offs from either end; 


bility. And, what is equally important, they are built by belt-driven starting-air compressor. Also available 


skilled mechanics in plants unusually well equipped re cee 

with modern, precision machine tools that take full 

advantage of production-line methods. Other Hendy 

Diesels available up to 800 horsepower. Joshua Hendy 

Iron Works, Sunnyvale, California. ‘ : ae WRITE TODAY for complete details. Just 
eg ; clip and mail the convenient coupon. 


JOSHUA HERNDY non WORKS 


ESTABLISHED 1856 
SUNNYVALE, CALIHTPORNIEA 


Please send me complete details on Hendy 
Series 20 Stationary Diesel engines []. Hendy 
Series 20 Diesel-generator sets [). 
cere RE at ESE ERA REE |” Ce 
Company 


Street. 


City. 
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Six B&W 550,000 Ib. per hour 
Radiant Boilers of this design are perform- 
ing notably at Burlington and Marion Generating 
Stations of Public Service Electric and Gas Company. 







In New Jersey's critical war-plant areas,. with 
their enormously increased load demands, power 
has never been "too little or too late." To the 
Electric Department of Public Service Electric 
and Gas Company belongs much credit for this 
distinguished war-time record. Its keen foresight 
and sound engineering in providing power-plant 
facilities capable of supplying war-urgent de- 
mands far ead expectations are well illus- 
trated by the performance of the Burlington and 
Marion Generating Stations. 


In these two stations six Babcock & Wilcox 
Radiant boilers serve three 125,000-kw turbines, 
the first two boilers having been in service over 
4!/ years. Operating at their maximum guar- 
anteed continuous rating most of the time, the 
load factor for the six boilers has averaged 81.6 
per cent, and the availability factor 91.4 per 





cent, for a total of twenty boiler years. 


These boilers have never suffered a decrease 
in capacity caused by slag troubles, even though 
they have burned low ash-fusion coals from three 
states and many different mines—coals entirely 
different from the normal supply. 


Public Service engineers knew—as do so many 
other — engineers—that with the selection 
of B&W steam-generating equipment, all the 
advantages are realized from over 60 years’ 
specialized experience in designing, fabricating, 
and applying boilers and related equipment 
having a long record of highly satisfactory 
service. 


Thinking and planning for tomorrow today is a 
job that B&W engineers are ready to tackle— 
in partnership with your engineers—at any time. 
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, SERVICE..AT PUBLIC SERVICE 





‘Burlington Generating Station where four B&W 
Radiant Boilers are supplying over 2,000,000 
Pounds of steam per hour. 
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ment in laboratories, offices, engine-testing rooms 


Offi ce acous ti ca p ro b i em —any place where working conditions can be 


improved by noise reduction. 


solved by KeM Spr ayed Here are some of the advantages of K&M Sprayed 


**Limpet” Asbestos: 


‘Lim pet” Asbestos No cutting or fitting—completely covers, com- 


pletely insulates—no seams, no joints, no holes. 
Easily applied—sticks tight to any clean surface 


h h ee be] 
snes een ae es ee ee regardless of shape or composition. 


sound absorbing material on the ceiling of this 
office. Nerve-jangling noises were reduced by 70%. — High noise reduction coefficient of .70 for a 34” 
The efficiency of the entire office immediately _ thickness. 


increased. : ‘ : 
Fire-resistant and heat-insu- 


This material was K&M Sprayed “Limpet” — lating—thermal conductivity 
Asbestos, which, by its porosity, absorbs sound .31 at 75° F. 

...by its diaphragmatic action, reduces it still Surface may be covered with 
further. This amazingly adaptable material goes _ag many as 10 coats of oil 
on the most intricate architectural design as emulsion paint without 
easily as plaster. It is ideal for acoustical treat- _ seriously impairing efficiency. 


KEASBEY & MATTISON 
COMPANY °° AMBLER - PENNSYLVANIA 
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’ 1 Tube failure occurred after 6 months’ service 
T in the inlet sections of main and auxiliary 
7 condensers of a turbine-driven Pacific Coast 
ship. Non-metallic inserts had been installed 
7 when severe inlet corrosion was observed. 
7 This early difficulty was followed by failure. 
Seovill was called in. 














Laboratory examination disclosed a light 
brown protective film in irregular bands inside 
| the tubes. Elsewhere severe pitting and thin- 
ning of the tube wall was found. The pits, 
irregular in shape, showed elongated tails in 
the direction of flow. 






IRREGULAR ATTACK POINTS TO CURE 
Searching further, the Scovill men found evi- 
dences of mechanical abrasion and erosion of 
the protective coating attributable to high 
velocity of the circulating medium containing 
4 entrained air. Non-metallic inserts had pro- 
tected the tubes from inlet end erosion,. but 
erosion-corrosion was found to be general 


Scovill img 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 











ougher tubes 
take the air 
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throughout the length of the tubes. 


The units were retubed with 70/30 Cupro- 
Nickel and no further failures were reported. 
Erosion-corrosion can often be minimized by 
preventing air leakage in circulating water and 
by eliminating turbulence and low pressure 
areas where dissolved gases can separate. 


OTHER SCOVILL SERVICES 


In addition to Service in Men, which includes 
assistance with installation problems and 
specialized advice on tube specifications, Sco- 
vill offers two additional services. 


Service in Metals undertakes the selection of 
alloys and the study of specific problems both 
in the field and in the laboratory. 


Service in Manuals offers valuable literature 
on condenser and heat exchanger tubes. Write 
for your copy of our Condenser Tube Booklet. 
Address Scovill Manufacturing Company, 17 
Mill Street, Waterbury 91, Conn. 






















Steam generators for New Bedford Gas & Edison Light Company and Staten Island Edison Corporation 
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GENERATOR Design 


FOR 


| few Bedford and Staten Island 


OUR new steam generators each designed for 120,000 Ib. 
per hr. at 950 Ib. sq. in. and 910° F. final steam temperature. 



















STEAM GENERATION 


Large Central Station steam generator design applied 
to medium capacity units. 


High furnace—long flame travel—cool exit gases— 
minimum tendency to slag. 


Control of final steam temperature from 60 per cent 
to full load. 


Ample circulation head. 


Exceptional accessibility of pressure parts. 


PULVERIZED FUEL FIRING 


Sustained efficiency due to fine pulverization. 
Ability to handle low grade, wet coal. 


Surplus pulverized fuel always available for sudden in- 
creases in load or temporary plugging of coal supply. 


id, 





FOSTER WHEELER CORPORATION 
165 BROADWAY ° NEW YORK 6, N. Y. 











July, 1945-——- POWER PLANT ENGINEERING — Chicago, Ill. 





FZ oo) Te) TDN 





r™ 


FOR re DRIVE; 


SFR 
TH 














Typical Terry Solid Wheel Turbine 
with Casing Cover and Bearing} 
Caps Raised. Note Ruggedness| e 
and the Accessibility of All Parts. | 
Units of this type are used to drive} 
Boiler Feed Pumps, Coal Pulver-} ° 
izers, Exciters, and All Types of | 
Power Plant Auxiliary Equipment | 
Built in Sizes from 5 H.P. to 2000 | 
HP. + 








p ree TERRY STEAM TURBINE CO. 


38 haly 1945 — POWER PLANT ENGINEERING — Chicago, Ill. 


Wy Ne Care|) U 
SLM 5) | 1 Poe 


WwuTTag MANY ADVANTAGES 


4) FROM THE SMALLEST TO THE LARGEST, 
THESE RELIABLE TURBINES HAVE — 


\ 


Lo. 
JON 


















sine f° Indestructible One Piece Wheel 


ring | 
nes} e@ Large Radial and Axial Clearance — 
rts: 


ri 
w- e Double Rim Protected Blading 


s off 


ent @ Dependable and Durable Governor 


€ 
+ @ Heavy Dust-Proof Bearing and Governor Housing 
 @ Independent Overspeed Trip with Separate Valve 


_ ¢ Sturdy Casing Design 


@ Strong and Easily Inspected Steam Strainer 





@ Sight Oil Level Gauges 
t) 
| @ Individual Nozzle Control 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
t bucket in which its direction is reversed 180°. 


As this single reversal uses but a portion of 
the available energy, the steam is caught in 
@ stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the useful 
energy has been utilized, 


-¢@ Truly Accessible Construction, Which Makes In- 
spection of the Interior Parts a Simple Matter 








For Full Details ask for Bulletin S-116 





T-1164 


TERRY SQUARE- HARTFORD, CONN. 


39 TX 
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WNWOREDS OF PLANTS 


this combination of 


boiler and stoker 


ts the night answer 


When we say hundreds of plants we mean it 
literally for there’s no combination of equipment 
in the whole C-E line, from 30 hp HRT boilers to 
million-lb per hr units, that is so well adapted to 
a wide range of conditions and requirements. 


The C-E Spreader Stoker will burn satisfactorily 
the high ash, high volatile coals of the Pacific 
Coast region, the sub-bituminous coals and lignite 
of the West, the free-burning clinkering midwest- 
ern coals of Illinois, Indiana, Ohio and Western 
Kentucky and the caking bituminous coals of the 
East. Poor quality, fine sizing and other undesir- 
able characteristics are all taken in stride by the 
C-E Spreader — the nearest thing there is to a 
universal stoker. With a furnace design properly 
adapted to the requirements of spreader firing, 
as it is in Combustion’s VU Unit, advantage 
can be taken of whatever low-priced coals the 
market affords. 


The VU Unit as a whole was initially designed 
to bring central station performance standards 
to the average plant. That it met this objective 
is now a matter of record in hundreds of installa- 
tions. The quality of its design and construction 
is perhaps best evidenced by its ability to stay 
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on the line for long periods of uninterrupted 
service. Translated into economic terms, this 
means maximum protection against direct and 
indirect outage losses which in many plants can 
easily be of substantial proportions. It also means 
low year-in and year-out maintenance. Coupled 
with the high efficiency characteristic of VU per- 
formance, these advantages add up to low overall 
steam costs, or, to put it another way, high return 
on investment. 


Installations of this VU — Spreader Stoker com- 
bination now have an aggregate capacity of more 
than 2,500,000 lb of steam per hr. Units ranging 
in capacity from 20,000 to 100,000 lb per hr are 
in use in a wide variety of processing and manu- 
facturing industries not only throughout the 
United States but in South America and in such 
remote regions as Russia and China. Their per- 
formance records are your assurance of efficient, 
dependable operation. 


So, unless your steam plant is all that it should 
be — modern, efficient, reliable and able to cope 
with almost any fuel situation — it is not too early 
to plan its rehabilitation. As a first step, why not 
investigate the C-E Spreader fired VU Unit? 


A-88s 
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Fig. 1 
Ernst high and low alarm col- 
umn equipped with split-gland. 
Inclined glass water gage, 
split-gland gages ~— adjust- 
able and can be set VERTICAL 
by eliminating top extension. 






NO GAGE 
<— GLASS 
PACKING NUTS 
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GAGE Co. 









Me ON 
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L@) 


LIVINGSTON NJ 


WATER LEVEL 
VISIBLE FROM 
BELOW 





ERNST WATER COLUMN & 












Fig. 83 


No. 5 High and Low alarm 
, column with Vertical gage 
* and DCP type try cocks. 


Ernst ag ie 
High and Low 
-alarm column 
\ with Lc i 
sion Is an 
} Fig. 13 C-Clear thru 
me LEAKLESS COCKS, Inserts for pres- 
% Bronze and Forged sures up to 900 
steel construction. pounds. 








7 


Size of Water Gage: Fiftings.................,0. Screwed > Spetedat.... con. " Centers 
or Send Detailed Sketch with Specifications 
SPECIAL COLUMNS MADE TO ORDER— GIVE FULL DETAIL OF YOUR REQUIREMENTS 











| Censt WATER COLUMN & GAGE CO. “°°. 


Tel. Livingston 6-1400 


Send for Descriptive Bulletins 











Fig. 30 

Illustrates Vertical prismatic wat 
gage. Steam shows WHITE and w 
ter shows BLACK. 
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Fig. 32 


Itlustrates Standard Adjustable Ir 
clined prismatic gage attached 
column, also super leakless try cocks 
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STANDARD COLUMNS FOR 
PRESSURES UP TO 900 LBS. 


SPECIAL COLUMNS FOR 
HIGHER PRESSURES 











LIVINGSTON AVENUE 
STON, NEW JERSEY 
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Bae Moor was established in 1868 and has been 
| building steam generating units for nearly three- 





quarters of a century. Fifty years ago, in 1895, we 
began the manufacture of water tube boilers, and 
followed several years later with the first super- 
heating steam boilers. 





“a 
se 


Edge Moor engineers have continued to contribute 
to the store of knowledge and experience gained 
in the building of steam generating equipment. 
Today, upwards of 5000 installations attest to the 
many advances in design, efficiency and standards 
of quality originated by Edge Moor. 





Heth Sats Dales Fal s paca: 


Edge Moor boilers are designed for any required 
capacity and up to 900 lbs drum pressure. Complete 
cocks 


4 | ' steam generating units, auxiliary equipment and 
installation service are available—from Edge Moor. 





Edge Moor 2-drum bent tube boiler with pendant 
convection superheater, vertical tubular air pre- 
heater, water cooled furnace, travelling grate 
stoker. Capacity, 75,000 Ibs steam per hour; 
) S. Drum Pressure, 450 psi; Degrees of Superheat, 
300; Final Steam Temperature, 750° F. 





Bhatt 





2A 


EDGE MOOR 


MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 


STEAM GENERATING EQUIPMENT 









BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET 
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Life saver? Sure! And that's exactly what spray 


protection means to the rotor shaft of every Westing- 


house Type C Turbine. A generous coating of 
corrosion-resisting steel is sprayed on at the gland 
zones to prevent shaft rusting after long shutdowns 

. . providing insurance against excessive gland 
leakage and oil contamination. ‘ 

Shaft protection is just one of the many plus 
values that make these Westinghouse general-purpose 
mechanical drives the “most turbine for your money”. 
When you buy a Type C, you get extra reliability, 
extra safety, extra economy in operation—and the 


use of steam drives may improve the heat balance 
of your entire plant. 

Westinghouse Type C Turbines are built in five 
different sizes, covering a range of 5 to 1500 hp. 
The long list of proved-in-service installations includes 
pumps, forced and induced draft fans, pulverizers, 
compressors, Jordans, pulp beaters, line shatts, 
generators—and many other applications where 
steam drives are used to improve over-all heat 
balance. For complete information call your nearest 
Westinghouse representative. Westinghouse Electric 


Corporation, Box 868, Pittsburgh 30, Penna. 
J-50459 


Westinghouse 


PLANTS IN 25 CITIES... 





OFFICES EVERYWHERE 
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Sr 
OPs SHAFT RUS 


High chrome-nickel steel is sprayed on at the two gland zones of 

every Westinghouse Type C Turbine shaft. To prove a permanent 

anchor for the sprayed metal, the shaft is grooved, undercut and knurled. 0 N W E S T | N G H 0 U S E 

Then the metal, fed from a wire roll, is applied with an oxyacetylene 

torch. After spraying, the entire shaft is finish-ground. T y v FE C T U R E | N fa S 
This Westinghouse shaft-spraying process is an important hidden value 

of the Type C Turbine. Rust protection prevents excessive steam leakage 

and oil contamination resulting from rust-cut carbon gland segments. 


Sten feadguniter @ 
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This low cost Simplex instrument meets the high 
standards for accuracy, sensitivity and dependa- 
bility required in measuring flow rates in water 
and sewage, as well as in power and process plants. 
These are some of the advantages of the Simplex 
MS Meter: 


‘1. Operates efficiently with any suitable primary 
device. 


2. Is installed and maintained economically. 


SIMPLEX VALVE & METER CO. 


6783 UPLAND STREET, PHILADELPHIA 42, PENNA. 


3. Rugged, trouble-free construction. 
4. Accuracy over entire flow range. 
5. Simplex bell-shaped float which translates the 
half power of the differential into uniform 
. graduations of chart and dial. 
6. Direct reading totalizer of the 7 digit type. 
Complete data is now available in Bulletin 
350 — straight-forward, factual information 
with drawings, charts, and test data. Write 
for your copy today — specify the Simplex MS 
Meter in tomorrow’s 
planning. 
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CHEVRON PACKING is one of the many 
Garlock quality-controlled packings. The 
unique hinge-like design allows the packing 
to expand and contract—it. adjusts itself 
automatically to variations in pressure. 


THE GARLOCK PACKING COMPANY 





In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 




















PALMYRA, NEW YORK since 





James Watt (1736-1819) perfected 
Newcomen’s steam engine and adapt- 
ed it to drive machinery of all kinds. 
Illustration from Bettmann Archive. 


JAMES WATT Perfected the Steam 


Engine in 1781 


“One Sunday morning” wrote James Watt, “the idea 
occurred to me that steam would expand and rush into 
a vacuum.” At that moment the modern steam engine 
was born in Watt’s brain—a flash of genius for which 
all mankind is thankful. 

About the time steam engines came into general use 
meoly a century later, Garlock began manufacturing 
packings to improve their operation— 
and today Garlock supplies packings 
and gaskets for millions of engines now 
in use throughout the world. 
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COPPER ALLOY BULLETIN. 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 


“Bédgep)rt” 


Headquarters for BRASS, BRONZE, and COPPER 
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Duronze IV Proven Ideal for Seaboard 


Power Plant Condenser Tubes 





Accumulated performance records of 
Bridgeport’s DuroNzE IV in seaboard 
power stations, since this alloy was first 
made commercially available by the 
Bridgeport Brass Company, have definitely 
confirmed its superiority to other condenser 
tube alloys for this service. Although the 
merits of the DuronzeE IV type of alloy 
have been known for many years, only 
experimental quantities had been produced 
because of the difficulties involved in its 
manufacture. 

Condenser installations on polluted estu- 
aries and harbors have long been recog- 
nized as presenting one of the most complex 
corrosion problems encountered in power 
plant practice. The mixing of tidal salt 
water with polluted fresh water, which 
may contain acid waste, sewage, and cin- 
ders introduces conditions that result in 
extremely severe corrosive attack on the 
commonly used alloys such as Admiralty, 
Aluminum Brass, and in some cases on 
Cupro Nickel. However, through the use 
of modern casting techniques and the use 
of more powerful mill equipment, Bridge- 
port was able to solve this corrosion prob- 
lem for marine power plants by the com- 
mercial production of DuronzeE IV. Today 
Duronze IV is classed as one of the 
standard condenser tube alloys. Its com- 
position is Copper 93.5% min., Aluminum 
5% min., Arsenic 0.3% max. 





For‘ reasons of utility company policy, 
some of the more important recent applica- 
tions of DuronzeE IV in seaboard power 
stations may not be described. Proof, how- 
ever, of the superiority of the DuronzE IV 
type of alloy to other condenser tube alloys 
for brackish water corrosion is well illus- 
trated by the remarkable performance 
record of an experimental installation of 
about 5000 tubes which were put into a 
seaboard condenser in 1913. These tubes 
had outlived their usefulness in 1942— 
after 29 years of service in which only 
minor replacements were made. In the 
same power plant, two adjacent condensers 
of identical design had been using Admiralty 
condenser tubes whose life averaged six 
years. 

In another seaboard power plant where 
Admiralty lasts from 2% to 3 years, and 
Aluminum Brass 4 to 5 years, DuRONzE IV 
has now been in over 6 years and is giving 
fine service. 

. Another serious problem in salt water 
power stations as well as in other plants 
using steam turbines which depend on a 
condenser that produces a high vacuum 
and calls for higher velocities of circulating 
water is ‘‘corrosion-erosion” caused by im- 
pingement of air bubbles on the condenser 
tube wall. When an impinging stream of 
water containing air and other entrained 
gases attacks and wears through the protec- 


Compositions and Specifications — Condenser and Heat Exchanger Tubes 





























Competton << 
Alloy ml fe | omm| mda] 2a | | oe Te Reee | Arezate |A-8.7.M 
ay 70.0 min. |0.90-1.20 0.075 max.|0,06 max.|Remainder/ 
Admiralty 70.0 min. |0.90-1.20 0.075 max.|0.06 Remainder] 
Type “B" 
Cuzinal (Alum. 76.0 min. 1.76 min. 10.075 max.j0.06 max.|Remainder 
Brass) Type “‘B” 
Duronze IV 98.6 min. 5.0 min. 
Muntz Metal 159.0-63.0 0.30 max. {0.07 max./Remainder| 
Red Brass 84.0 min. 0.76 max. |0.06 max./Remainder, 
*70-30 Cupro Nicke!|Remainder|1.20 max, 29.0-82.0,0.05 max. |0.5 max. 1.0 max. |1.0 max! 
80-20 Cupro NickeljRemainderj1.0 max. 19.0-23 10.05 max. |0.6 max. |1.0 max. /1.0 max, 
Areenical Copper [99.45 min. 
Copper 99.90 min. Phosphorus 0.085 max. 





























°Also meets Federal Spec. WW-T-656 and Navy Spec. 44T7f. 


Specifications for 70-30 Cupro Nickel are under revision and will probably show minimum and maximum values for 


manganese and iron that will not agree with the maximums now shown. Also meets Navy Spec. 44T-39, 


Note: Bridgeport products ave supplied in accordance with existing priortty regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





tive film of a plain brass condenser tube it 
gains access to the underlying layer of 
metal. The impinging stream then con- 
tinues to aid in the removal of the metal 
since it cannot continue to produce a pro- 
tective film in this particular spot. As a 


result, typical alrnond shaped undercut 2 


pits and holes are developed. 
Bridgeport’s answer to this problem is 

again Duronze IV, which resists this type 

of corrosion exceptionally well. Bridgeport 


produces other impingement corrosion | 


resisting alloys, which are superior to 
Admiralty in this respect. 


Power Plant engineers, who will at some | 


future time be considering retubing their 
condensers, would do well to try out 
sample lots of DuronzeE IV tubes under 


actual service conditions. By the time that } 


they are ready for retubing, they will be in 
a position to know what Duronze IV can 
do for them in extending condenser tube 
life. In some cases DuroNnzE IV, because 


it remains cleaner than some other alloys, } 


will permit greater efficiency as far as heat 
transfer is concerned. 

All indications point to the fact that 
future demands for electric power will con- 
tinue to grow because of greater use in the 
home, rural electrification, new industries, 
transportation, the increasing use of auto- 
matic industrial equipment powered by 
electricity, and many other factors. Oper- 
ators must be prepared to keep their plants 
at top notch efficiency, with a minimum 
of shutdowns and maintenance problems. 


Much data on Duronze IV and other fF 


Bridgeport alloys and results of many years 


of corrosion research are published in 
Bridgeport’s 112-page Condenser Tube § - 
Manual. Be sure to write for a copy using J 


company stationery. Also, why not get 
acquainted with our nearest technical ad- 
viser who can help you increase condenser 
tube life. 


Bridgeport Copper Tubing 


The marine field is most appreciative of 
the advantages of copper tubing for pipe 
lines of all kinds because it combines light- 


ness with strength and maintains tight J 


connections under vibration which would 
loosen screw thread connections. Navy- 
type copper and brass tubing is supplied 
in various gauges to serve all pressure 
requirements. Braze-type fittings joined 
with silver solder are generally stronger 


than the tubing itself. Navy-type tubing & 


is often half the weight of threaded pipe 
for the same sizes. Because of low inte 
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friction it is sometimes possible to use # 


correspondingly smaller sizes of tubing than 
pipe. Thus, dead weight can be replaced 
with valuable cargo. Among marine ap- 
plications are auxiliary steam lines, con- 
densate and air piping, lubricating oil lines, 
and smoke detectors. 
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I. efficiency of your plant cannot be judged by how little com- 
pressed air it uses each shift. What really counts is how much it uses, 
because every cubic foot of compressed air, properly applied, will 
increase your output and lower your costs. You need enough to do 
the jobs that can be done only by compressed air, and to do all of the 
other jobs that can be done better, faster, and cheaper by compressed 
air than by any other form of power. 





You can save money, too, by selecting and installing the most 
economical compressors. For air power at pressures from 80 to 110 
pounds per square inch, Ingersoll-Rand builds hundreds ‘of types 
and sizes ranging from 1 to 15000 cubic feet per minute. These 
require from % to 3000 horsepower, and are driven by electric- 
motor, steam-, oil- or gas-engines. 


oy 


No matter how many cubic feet you need, an Ingersoll-Rand 
Service Engineer can probably help you improve your present plant, 
and help select the best machines for any additional send that 
you may need. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N, Y. 


T&F oe ORS 


1.578 


COMPRESSORS AND AIR TOOLS BUILT AND APPLIED BY THE MEN WHO KNOW AIR POWER 
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ROTO TUBE CLEANERS 


for 


IMMEDIATE DELIVERY 
from Stock 


Here is good news for all who need tube 
cleaners. We are now able to ship normal 
requirements for tube cleaning equipment 
directly from stock, despite a record de- 
mand. for Roto Tube Cleaners by war 
plants, the armed forces, and Allied mer- 
chant navies. 


Greatly enlarged and improved production 
facilities enable us to make immediate 
deliveries, regardless of priorities. 


Write, wire or phone your nearest Roto 
representative, or contact us directly. 


ROTO DIVISION of ELLIOTT COMPANY 


145 Sussex Avenue Newark 1, N. J. 
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A wide range of temperature 


You get all af (a 
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One outstanding advantage of Stanobar Grease is that 
it can be applied by grease gun on a wide range of anti- 
friction bearing lubrication jobs. That’s because Stano- 
bar Grease has a smooth, non-fibrous, texture which is 
unusual in a grease that is suitable for both high and 
low temperature service. 

There are other reasons—explained in the booklet 
offered —why Stanobar Grease can help you eliminate —it tells why Stanobar Grease gives the advan- 
grease lubricating problems. Send for a copy or ask a tages listed above wherever it can be applied to 
Standard Oil Lubrication Engineer about the applica- your anti-friction bearing lubricating job. Ask 
tion of Stanobar Grease on your particular job. Write your Standard Oil Industrial Service Represen- 
Standard Oil Company (Indiana), 910 South Michigan tative for a copy of the book, or write or call the 
Ave., Chicago 80, Illinois, for the Engineer nearest you. nearest Standard Oil Company (Indiana) office. 


. LUBRICATION ENGINEERING .. 


Buy more War Bonds 


. LUBRICATION ENGINEERING.. 
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vou could 
lake a drop 
of turbine oil 
apart... 


you'd see why troublesome 
acidity and deposit forma- 
tion are eliminated with 


NONPARETL 


TURBINE OIL 





PETROLEUM CHEMISTS can take a 
drop of oil apart and put it together 
again. They explain what they find 
with complicated signs and symbols. 
But here’s a practical explanation. 

A drop of unrefined oil is peopled 
with innumerable types of hydrocar- 
bons—some good, some bad, and some 
on the fence. It also contains natural 
oxidation-inhibitors. These are the po- 
licemen that help keep order in this 
world of hydrocarbons. 

All of the hydrocarbons have a 
thirst for oxygen. The principal differ- 
ence between them is this: The bad 
hydrocarbons take all the oxygen they 
can get. The natural inhibitors can’t 
stop them, The good hydrocarbons, 


and those on the fence, can take it or 
leave it alone. They are good as long 
as the natural oxidation inhibitors are 
around. 

When the bad hydrocarbons are put 
into a turbine, where there is plenty of 
both heat and oxygen, they go from 
bad to worse. Some of them form the 
asphalt-like sludge you may have found 
in a turbine. The natural inhibitors 
can’t do much about this because they 
are overcome in the free-for-all oxygen 
spree. 

It seems obvious then that the first 
step in making a good turbine oil is to 
take out all the bad hydrocarbons. But 
here's the catch. Refining methods that 
take out the bad hydrocarbons also 
take out the natural inhibitors. With- 
out them the good hydrocarbons and 
those on the fence are ready to “raise 
cain.” When the good hydrocarbons 
get too much oxygen they cause other 
turbine oil troubles as a result of rapid 
acidity development. 

Therefore, most conventional tur- 
bine oils are made by leaving in them 
part of the bad hydrocarbons (even 
though they eventually form deposits) 
in order to keep enough natural oxida- 
tion inhibitors to slow down acidity 






formation. 

But this oil is a compromise. Stand- 
ard Oil chemists wanted a better solu- 
tion. They wanted to use a highly 
refined oil and eliminate all asphaltene 
deposits. It could be done by adding 
an oxidation inhibitor to take the place 
of the natural ones. The hitch here was 
finding that inhibitor. 

Standard Oil developed such an in- 
hibitor. It was added to a highly refined 
white oil, the process was patented, 
and the product was called Nonpareil 
Turbine Oil. That’s why Nonpareil is 
the only turbine oil that is completely 
free from asphaltene-forming hydro- 
carbons, with a gvarantee in writing 
that it will not increase in acidity above 
the low neutralization number of 0.15 
mg. KOH/gm. for the life of your 
turbine. 

A Standard Oil Lubrication Engi- 
neer can tell you what this freedom 
from deposits and acidity formation 
means in lower maintenance costs and 
greater safety of operation. Write Stand- 
ard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illi- 
nois, for the Engineer nearest you. 


Buy more War Bonds 


STANDARD OIL COMPANY (INDIANA) 
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How BAILEY 
Improve Powe 





IN YOUR PLANT 


There may be opportunities for the im- 


provement of power service as well as 
for increasing safety, saving fuel and 
reducing maintenance by the proper 
application of Bailey Controls. Get the 
recommendation of your local Bailey 
Engineer or write for Bulletin 15-C de- 
scribing Bailey Controls for Steam Plants. 
Bailey Meter Company, 1040 Ivanhoe 
Road, Cleveland 10, Ohio. In Canada— 


Bailey Meter Company Limited, Montreal. 
A-94 


BAILEY METER COMPANY 


1040 IVANHOE ROAD . 


Controls Steam Plants 





CONTROLS 
Service 


CONTINUITY 


Fewer outages of boilers and prime movers 


improve continuity of power service. 


CAPACITY 


In addition to increasing steam generating 
capacity Bailey Controls also increase output 
and efficiency of prime movers by supplying 


steam at design conditions. 


HEAVY LOAD SWINGS 


' Simultaneous regulation at all points of con- 


trol accurately and safely takes the boiler 


through heavy load swings. 


PROCESS STEAM 


Steam at correct pressures and temperatures 
for process operation is furnished by combus- 
tion and steam temperature controls. Pressure 
reducing and desuperheating control systems 
insure adequate low pressure steam. Combus- 
tion control usually dogs away with the need 


for a steam accumulator. 
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G@veé CRITICAL TUBE METAL 




















JOHN CRANE 
CONDENSER TUBE. PROTECTORS 


The inlet end of the condenser tube is most often the first section to fail. This is the area 
most vulnerable to air impingement and sand abrasion. Service Tests in Marine and 
Stationary Condensers prove that John Crane Condenser Tube Protectors armor the entrance 
section; greatly lengthen tube life. Note these other important advantages: 


@ Molded of a hard, wear-resistant plastic material 

@ Resist contaminated salt or fresh water 

© Unaffected by temperatures to 275° F. 

@ Provide a belled mouth for inlet tube ends; reduce turbulence 
@ Easily installed on both old and new tubes 

@ Last for life of tubes 


John Crane Condenser Tube Protectors are inexpensive fo install; and require no special 


tools. Available for /” and %” 16-BWG, or ¥", %", 72” and 1” 18-BWG tubes. For full 
information send for illustrated bulletin, or consult our branch office nearest you. 


CRANE PACKING COMPANY 


eer ter AVENUE © CHICAGO 13, ILLINOIS 
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Yes, it’s a snap to change sheaves now, when you provide 
Allis-Chalmers’ new ““Magic-Grip” omens fastest mounting and 
demounting sheave on the market. Saves time and money. 














ge | ‘SEE WHY THE NEW “MAGIC-GRIP” MOUNTS FAST, PERFORMS SMOOTHLY 


Place sheave on shaft. Slides Slide to desired position. Slid- Tighten three capscrews — 
on smoothly because clearance is ing easily, sheave can be placed and it’s ready to go! Entire sheave 
provided by expanded bushing. exactly according to straight-edge is locked securely to shaft and 
There’s no hammering — no forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance, A’ mini- damage shaft. Send for Bulletin B6310. 


intact—ready for quick, easy mounting. mum of time is required, Allis-Chalmers, Milwaukee 1, Dar 4 
185 


Allis-Chalmers Texrope 


“MAGIC-GRIP” © SHEAVES 
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SYPHON 
DRAINED 
CYLINDERS 
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Paper Company Raises Temperatures 
















































of Corrugating Rolls 50% 

Drainage of condensate from dry cans, slash- Bones. side- 
ers, sizers, corrugating rolls, double drum dryers eds’ ca 
and similar equipment requires a practical ex- outlet outlet 
perience in installation practice plus traps capa- . = 
ble of handling air as well as condensate. Arm- Trapping Tips 
strong offers both. 2 Be — ae ” 2 a sure there is no 

As a result, engineers have been surprised to aan dhe and ae oo Petes y te oes 
find that despite previous trapping, Armstrong pipe close to the burred. } 
trap installations can effect results like these: shell. @ Use a trap on each 

A Pittsburgh paper company raised corrugat- © Use traps with am- _—_“Viinder. 
ing roll temperatures 50% ... a textile mill in- ple air venting ca- © ~ a4 there are no 
stalled 200 Armstrong traps on dry cans after ae? saa Kw a red — 

a *Complete, us lata contained i 

tests showed higher temperatures . . . Hyde Park ARMSTRONG STEAM TRAP BOOK. Wilts 1 ga 
Laundry, Chicago, increased ironer production copy — free on request. 
28%. 

An Armstrong representative will be glad to | 
call at your request. ARMSTRONG MACHINE 





WORKS, 810 Maple St. Three Rivers, Mich. 
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oris Oipdicheng FOR IMPROVED ELEVATOR SERVICE 





Dispatching Panel: Indi- 
cates position and direc- 
tion of travel of the car 
and the location of wait- 
ing passengers, 











Otis Elevator dispatching methods 
and equipment can help correct con- 
gested elevator traffic conditions. 

This scientific system of elevator 
operation and dispatching provides 
the highest quality and maximum 
quantity of service for a given num- 
ber of elevators. 

Otis dispatching is your assurance 
that every car is doing an equal share 
—that the flow of traffic is evenly dis- 


tributed over the entire plant. 





So, when it comes to new elevator 
installations or getting more work 
from your present equipment, inves- 
tigate the possibilities offered by 
Otis dispatching equipment. 

Your Otis representative is ready 
now to help you and your Architect 
plan the correct type of dispatching 
system best suited to your needs. For 
the finest in vertical transportation 
tomorrow; call your Otis representa- 


tive TODAY. 
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ELEVATOR 









@ Elimination of coal dust in a residential neighbor- yo ae : ; de e 
: ‘ . : socom gay COAL . <r 
hood is desirable, but certainly not a simple problem. rea i =, 
That’s why this S-A engineered and installed REDLER Gt : See 
System should interest many power plants. It not only St OTN 


cleaned up the exterior dust problem, doing away with 
a bulky, dirty yard storage pile . . . but it also eliminated 
coal dust inside the plant, while providing automatic 
and economical feeding of coal to two stoker hoppers. 











CLEAN ou TF $'-D E 





A Truck Hopper receives the coal, which is 
withdrawn and elevated to the top of the silo 
by a screw feeder and a Bucket Elevator. Coal am ee 
is fed to the compact, overhead REDLER ea 





. ; REDLER 
Conveyor from the silo by gravity. No chance a “ CONVEYOR- 
for dust to get out anywhere in the process. | be ELEVATOR 
» ze 
¢ # : FROM 
. By, SILO 
\ 7 TWO-WAY akc 7 
CLEAN INS IBD E ¥  /CHUTES TO 
STOKERS 





Compact, out of the way, the REDLER Con- 
veyor-Elevator automatically feeds coal to the 
two stoker hoppers. There’s no chance for 
coal dust to reach the inside of the plant 


either, thanks to the completely sealed cas- 


ings of the REDLER. 


STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE; AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 


For frequent starting 


or remote control. A ° 

; full-voltage — starter 

é for two-speed squir- 
rel-cage motors, and 
alse available for 
starting three-speed 


or four-speed squir-. 
rel-cage motors. This 


ws particular switch 
provides dependable operation where motors are started 
frequently, and where remote control is desired—on 
pumps, blowers, ventilating fans, and machine-tools. 


EVERY . TYPE, EVERY SIZE, 





F 
7 


WHY BUY 
TWO DEVICES 
ee | 
DO THE JOB? 


This G-E COMBINATION 
STARTER gives you ina single 
package both a motor-circuit 
switch and a magnetic 
starter. 


fie? 
I ig 


fr 


3 
5 
: 





(we * 
cy 
Qs Hit FY 





INDUSTRIAL 
CONTROL 





& DEPENDABLE 
nk ATTRACTIVE IN APPEARANCE 


x DESIGNED TO BLEND 
CS ee WITH MODERN MACHINES 


of squirrel-cage a-¢ motors | 
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Small eral pur- 
pose. Our small-size 
switch is car 







-versing service or for 
two-speed. non-reversing 





Small size—dust-tight and watertight. The small 
size, too, comes in a variety of enclosures to 
meet different operating conditions. An 
example is this three-pole, reversing, rotating- 
cam switch in a watertight and dust-tight 
cast-iron case. It provides one point forward 


FOR EVERY MACHINE APPLICATION = 


When you need motor starters, be sure to investi- 































gate G.E.’s complete line—perhaps some may give you 
important savings in time, space, or materials. 

Take combination starters, for example—because 
you buy one packaged unit, less time is required for 
ordering and for installation. You can save space, too, 
by mounting them in small, unused spaces either near 








to or remote from the operator. And critical materials 
are conserved because these starters have less copper 
wire, steel conduit, and fittings than separately 
mounted devices. 

Also shown here are other G-E starters—leaders in 
their field. They range from a general-purpose type of 
rotating cam switch to a full-voltage, multispeed 





magnetic starter. Frequent starting, remote control, 
different starting speeds, and many other special 
requirements can be obtained by selecting one of these 
starters. 

And all G-E starters come ina variety of enclosures 
designed to meet different operating conditions. 

We’d like to send you any additional information 
you may want. And remember, our engineers will be 
glad to assist you in selecting exactly the right starter 
for your needs. Get in touch with your local G-E office 
today. Or if you prefer, write directly to General 
Electric Company, Schenectady 5, N. Y. 









taken to assure you of obtaining the long- 
lived service that you want in a switch. 












2) ELECTRIC 


| Bay altho BONDS you comand keep al you buy 
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RAINBOW —'7o40 In Packing Since 1889 


Yes, Rainbow, the original red sheet packing, has been 
giving unexcelled service for 56 years. It will not squeeze or 
blow out on the job. 

Packing flanges and other parallel surfaces against hot or 
cold water, air, saturated steam pressures up to 150 pounds, - 
and all hydraulic conditions— that’s Rainbow’s specialty. 

Don’t invite unnecessary equipment breakdowns—order 
Rainbow and be sure of packing dependability. 


Listen to ‘‘Science Looks Forward’’— new series of talks by the great scientists of America — 
on the Philbarmonic-Symphony Program. CBS network, Sunday afternoon, -3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


Serving Through Science 1230 SIXTH AVENUE + ROCKEFELLER CENTER +-NEW YORK 20, NEW YORK 
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} Conveniently mounted on panel board, wall or 
ship bulkhead, thousands of EYE-HYEs have 
been placed in a variety of important control 
jobs in stationary and marine power plants. 


* Stationary Power Boilers 
* Marine Power Boilers 

* Waste Heat Boilers 

* Heating Boilers 

* Feed Water Heater Tanks 
* Water Treatment Tanks 
* Mercury Vapor Boilers 

* Storage Tanks 

* Surge Tanks 


OR dependable protection against water level ac- 
FE cidents and inefficient operation, Reliance EYE-HYE 
gives you trouble-free indication in familiar water 
gage form. Its adaptability, and flexibility of place- 
ment, have made it popular with engineers responsi- 
ble for safe water level supervision. The quickly-read 
illuminated column of green liquid can be placed a 
considerable distance from and above or below drum 
or other vessel. EYE-HYE accurately measures liquids 
on low pressures, even under vacuum, and as high 
as 2000 Ibs. Completely hydrostatic operation with 
special patented features guarantees consistent, reli- 
able operation. Approved by leading power author- 
ities and consulting engineers — thousands in daily 
service, protecting vital steam producing capacity. 

Write for Bulletin 383-C. 





5 ee ( -_ = 
THE RELIANCE GAUGE COLUMN CO. - 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 
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Above—Chemical Mixing Tank. 


Right — Cochrane 
Flow Meter Panel 
Board for Axto- 
matic Control of 
Acid Feed. 
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the two Softeners and five of the ten Filters. 


3123 N. 17TH STREET 


T one of the big California refineries 
now devoted to the production of 100- 
octane gasoline exclusively, the installa- 
tion illustrated here, consisting of two 
50,000 GPH, Cochrane Deaerating Hot Proc- 
ess Softeners, with ten 9 dia. Filters, Mix- 
ing Tank, etc., supplies conditioned feed- 
water to the new high-pressure boilers. 
Many unique Cochrane features distin- 
guish this installation, among which are 
a stirring mechanism which reduces tur- 
hidity to less than 5 ppm, automatic sludge 
blow-off, backwashing of filters with fil- 
tered water and panel board control of 
chemical feeds, * Write for complete de- 
tails of this job or for a copy of Publica- 
tion 3000, “Hot Process Softeners.” 


PHILADELPHIA 32, PENNA. 


RANE 





SOFTENERS + DEAERATING SOFTENERS + DEAERATORS + METERS - STEAM SPECIALTIES 
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T took 


900 


...t0 design 
this boiler! 


Ir TOOK OVER 30 YEARS and plenty of 


engineering courage to develop the mod- 
ern Springfield boiler. In order to bring 
about higher efficiencies, faster steaming, 
greater responsiveness to load change. 
longer life of parts with less frequent and 
easier maintenance, Springfield engineers 
had to depart from previous concepts of 
design. 

The fact that the first modern high ratings 
were accomplished with Springfield boilers 
is evidence of the success of this course. 

For information on units to meet your 
requirements, write: SPRINGFIELD BOILER 
CO., 1951 E. Capitol Ave., Springfield, Ill. 











DE LAVAL OIL PURIFIERS afford full protection against the principal causes 
of lubrication failure. They remove the impurities that contaminate oil in 
service and enable the oil to perform at full efficiency indefinitely. Why? 


8 r C 4 OS = De Laval Oil Purifiers 


instantaneously remove by centrifugal force both 
of the chief enemies of good lubricating oil per- 
formance — water and dirt. With a De Laval, 
there is no such thing as doing half the job — 
the protection to the prime mover is the maxi- 
mum possible. 


In the case of turbo-generating systems, the 
trouble-maker is usually sludge, and sludge 
forms fastest when water is present in the oil. 
De Lavals of proper capacity on continuous by- 
pass, purifying the oil in circulation three to 
four times daily, minimize sludge formation. 


By removing water more completely from 
Diesel oil, the De Laval Oil Purifier helps pre- 
vent the formation of emulsions with the oil — 
a fact of especial importance when new heavy 
types of lubricating oil are used. 


Protection from dirt is equally positive. 
Centrifugal force applied in the De Laval bowl 
removes any solid impurities more completely 
and quicker . . . keeps the oil clean and in “like 
new” condition. 


E LAVAL 








ADVANTAGES OF DE LAVAL 
LUBRICATING OIL PURIFIERS 


Maintain oil in condition most 
nearly identical with that of 
new oil 
e@ 

Provide maximum protection to 
power units 


td 
Constant high purifying effi- 
ciency—without renewal of func- 
tional parts 
: e 
Remove both enemies of good 
lubricating oi! performance: 
water and dirt 
e 
Economical to operate 
e 
Give long, trouble-free service 
e 
Lower maintenance costs 


e 
Self-draining purifier bowl makes 
for easy cleaning 








THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 
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THE FOG THAT BLOTS OUT FIRE 


OFFICIAL U.S, NAVY PHOTOGRAPH Y 






























-- Starts here 


WaterFOG .. . the newest of fire-fighting methods . . . is especially 
valuable in choking off concentrated fires aboard ship or in plants. 
Even oil fires and fires around electrical apparatus now can be extin- 
guished with water. 


Sending out a stream of atomized water particles, WaterFOG 
blankets the blaze — chills the heat — cuts off the fire’s “breath’— 
and smothers the flames. 


In WaterFOG nozzles, tiny openings are so paired that streams of 
water impinge and shatter into mist. 


The nozzle holes are only 1/16” in diameter. Any foreign matter 
reaching them could easily cause clogging. For protection, two strain- 
ers are used; one at the hydrant or water pump; the other in the 
nozzle itself. 


After investigating the metals and alloys which could be used to 
make these strainers, the Rockwood Sprinkler Company, Worcester, 
Mass., selected Monel. For: 


Monel is strong and hard! Tests showed that light-gauge Monel strainers could 
resist the erosion and abrasion of water and solid particles blasting against 
them at pressures up to 600 psi. 

Monel resists corrosion! Any convenient source of water can be used for FIRE PLUG STRAINER with Monel strainer. Made 


: : : : se by Rockwood Sprinkler Company. Quick-flusbing 
WaterFOG. Monel strainers withstand corrosion by all kinds of water — fresh, type, approved by the Bureau ee Sbi ms, U.S. Coan 


salt or polluted. ‘i oe Guard and Maritime Commission. 
Monel is readily workable! Strainer openings must even smaller than the baw feave ob le with M 

1/16” openings in the nozzle. In turn, the Monel sheet from which these strain- pe a 54 equipment for fixed | star ea Bed 
ers are made is thinner than the strainer openings, And, as the photographs gauge Monel strainers withstand 600 psi. . . bigh 
show, fabricating the strainers requires a ductile material easily shaped. Monel SGPLEDET EL 0 5 « SORTS COWENIEG alae. 


strainers can be joined by welding or soldering. 


Rockwood’s choice of Monel has paid off well. Every Monel strainer 
in WaterFOG installations-in ships at sea or in industrial power 
plants ashore is still giving perfect service. 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 


eee wicker dm Attoys 


WONEL* © °K’? MONEL* © “'S" MONEL* © “‘R" MONEL* © ‘“KR' MONEL* © INCONEL* © ““Z’* NICKEL © NICKEL © Sheer... Strip... Rods . Tubing.. Wire. .Castings.. Welding Rods (Gas & Electric) 
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Yarway Impulse Steam Traps—those little traps with the big thirst—are 
doing a giant’s job for hundreds of plants in many industries throughout 
the country. 

For instance, Yarways are ideally suited to refinery work because they 
literally drink the condensate—discharging continuously on heavy loads, 
intermittently on light loads. Hence they provide maximum heat in the 
shortest possible time. 


Yarways are all-weather traps, equally efficient outdoors or in — require 
no protection against freeze-up. 


Yarways are suitable for all pressures without change of valve or seat. 
Compact design makes them easy to install, and simplicity of construction 
(only one moving part) minimizes maintenance. 


Next time old-type traps need repair, consider replacing them with 
Yarway Impulse Traps. New Yarways frequently cost less than the repair 
job. Already more than 400,000 have been bought! 


See your nearest Supply House, or write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa, 





YAR WAY IMPULSE STEAM TRAP 
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WHAT LEADERS SAY 





How Business Can Regain Leadership | 


RECENT writer 

on business 

management has 

said: “There is 

' nothing vague 

' about the imminent 

probability that 

business is going 

to be operated 

either for society 

or by society.” I 

concur with the 

business analyst 

who recently made 

that statement. Business has to make 

up its mind which alternative it wants 

and how to go about its basic recon- 

version job—turning the operation of 

private business to social as well as 

individual profit. Social gain must be 

written into the charter of corporate 
private enterprise. 


When the pressure of the war is 
over the questions uppermost in the 
minds of our people will be: How 
can we employ the tremendous 
growth of productive capacity in- 
duced by the war program to satisfy 
the wants of our people? What shall 
we make? How shall we get it dis- 
tributed? How shall we keep up em- 

ployment in our factories? How shall 
' we continue the forward progress 
with more products going to more 
Americans? Business will have to 
find the right answers to each of 
those preplexing but vital queries. 


In preparing to meet these chal- 
lenges of the years ahead, neither 
business nor anyone else should raise 
false issues, or look backward rather 
than forward. Business must real- 
istically recognize that it is required 
to assume ‘ever increasing social re- 
sponsibility, and, whether we of busi- 
ness like it or not, to live with an 
increasing amount of supervision and 
regulation of our economic activities. 
Will business not only in individual 
units but also through its associations 
representing large sectors of business, 
undertake self-regulation and self- 
control in cooperation with govern- 
ment? Or, on the other hand, will 
business suffer the increasing imposi- 
tion of arbitrary controls because 
some elements in business and indus- 
try too fondly cherish the memory 
a privileges enjoyed in an age gone 

y? 

During the past few years business 
men have been resentful of increasing 
regulation on the part of government. 
From my experience as a business 


Copyright, 1945, Institute of Business 
Economics. 


By HOWARD COONLEY 


man, I would say that some just 
causes for resentment have arisen. 
Yet there has been, and still is, too 
little constructive action on the part 
of business in taking hold of unto- 
ward situations and working out 
those solutions before the problems 
get out of hand. If we were to list 
all the regulatory agencies that are 
now operating under the authority of 
the national and state governments, 
we should find many cases in which, 
prior to the establishment of the 
regulatory agencies, business men 
had not made a determined co-opera- 
tive effort, in an organized way, on 
their own initiative, to remove the 
occasion for public regulation. 

Our free enterprise system cannot 
survive by a policy of mere negation. 
We have not realized the possibilities 
of our extensive facilities for volun- 
tary cooperation. The people turn to 
government and vest it with increas- 
ing authority over private activities 
about in the same proportion as those 
engaged in the activities fail in self- 
discipline and self-regulation. And 
that way pursued too far leads to the 
totalitarian state. 


Equal Responsibility to Public and 
Stockholders 

To the consumer and to the public 
generally business has a well defined 
responsibility. The consumer, in the 
last analysis, determines profits, 
wages, even the continuance of any 
business. Management must adjust 
costs and efficiency of production and 
distribution to market requirements, 
and labor must cooperate to the same 
end. When either business or labor 


in any enterprise fails to recognize 
not only the proper interest of all 
parties actively engaged in it, but 
also the needs of the consumer, and 
the broader concern of the public at 
large, and the authority of govern- 
ment, it must bear eventually the 
consequences of such neglect.- Nor is 
merely passive recognition enough; 
there must be active, constructive 
exercise of responsibility, both in in- 
dividual enterprises and in associated 
effort throughout each field of in- 
dustry. 

In the production, distribution and 
exchange of goods and services we all 
wish to continue to depend largely on 
the private enterprises of our people. 
Few among us seem to want a com- 
prehensive state socialism, in which a 
central government authority deter- 
mines what shall be produced and by 
whom and how, and dictates likewise 
the processes and terms of distribu- 
tion and exchange—a systern under 
which we shall all be government 
employees. There will no doubt con- 
tinue to be, however, an extensive 
area of government services, for the 
public will undertake, through some 
government agency, services which 
it decides may thus be more satis- 
factorily performed than by private 
enterprise. Certainly also such pub- 
lic regulation of private enterprise 
will be provided as is deemed neces- 
sary for the common welfare, where 
free competition and voluntary co- 
operation fail to meet the need. Yet 
though this is true, it is also proper 
to assume Americans generally do 
not favor radical reduction of the 

(Continued on page 126) 





For nearly thirty years, first as president and then. as chairman of 
the board of Walworth Co. the author of this article, Howard Coonley, 
has had a major share of responsibility for that company’s policies, 
practices and relations. He has also had other relations with many 
fellow business men, as a director of a number of corporations and, 
in the past few years, as president and chairman of the board of the 
National Association of Manufacturers. Since the war began, Mr. 
Coonley has been head of the Conservation Bureau of WPB, until the 
President of the United States and Donald Nelson asked him to ac- 
company the latter on his mission in China. On Mr. Nelson’s return 
to this country, Mr. Coonley remained in Chungking in charge of our 
mission. He sent this article from Chungking, through BNS, for the 
exclusive use of Power Plant Engineering. Because of the far-reaching 
effects of the engineer’s work on our entire economic system, he must 
think hard and straight about the factors Mr. Coonley discusses. The 
engineer's function in the economic system will influence, and will be 
influenced by, the actions we take in the future about those factors. 


¢ 
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Fig. 1. Section of 
assemb]ly building 
area 


Three-Phase, 440-254 V Light- | 
ing for Aircraft Plants 


HE HUGE EXPANSION and 

enormous size of industrial build- 
ings demand a new technique in the 
design and layout of lighting and 
power distribution. Speed of construc- 
tion and installation of facilities com- 
bined with the conservation of critical 
materials has been recognized as out- 
standing in the vitally important 
prosecution of our war effort. 

In the past, we were concerned with 
the average conventional type of in- 
dustrial building having a clear height 
of 12 to 20-ft below trusses. A single 
building, say 500-ft long and 150-ft 
wide was normally considered an ex- 
ceptionally large project. 

Lighting usually consisted of 200 to 
500 watt RLM reflectors units. In 
some of the higher bays, 750 or 1000 
watt units were used. Mercury vapor 


BY H. F. MITER 


Vice President 


AND F. N. STRAUS 


Project Mechanical Engineer 


The Austin Company 


units were installed where the re- 
quirements of manufacture or product 
demanded higher intensities, etc. The 
110-220-v, 3 wire distribution system 
was invariably common practice; 
whéreas 220 or 440-v, 3-phase current 
was used for the average power 
equipment. Larger horsepower equip- 
ment of course makes the use of 23-v 
power supply mandatory. 

The modern aircraft assembly and 
parts plant buildings have exceeded 
dimensions heretofore believed be- 
yond comprehension. The Consoli- 
dated Vultee Aircraft Corporation 
assembly building at Fort Worth is 
nearly a mile long, more than 300-ft 
wide, 40-ft clear height under trusses, 
with the main clear span 200-ft wide. 
The parts plant building is about a 
half-mile long, more than 300-ft wide 


with mezzanine area throughout most 
of the building. This building joins the 
assembly building as one single build- 
ing. Recently a 300 by 300-ft clear 
span building with 60-ft clear height 
under trusses was completed at this 
plant site. These are just typical ex- 
amples of building proportions that 
may have been construed as a dream 
before the war. 

Lighting for buildings of this mag- 
nitude presented a comprehensive 
task for the engineer. The problem 
of providing suitable lighting units, 
operating voltage, electrical distribu- 
tion, and wiring with all component 
incidental details of mounting lights 
at a height of 40-ft above the floor 
was without precedent. 

An extensive study and analysis 
was made to determine the most prac- 
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(Above) Typical unit substation 
used in assembly building area 


Fig. 2. 


Fig. 3. (Right) Diagram of the Parts Plant 
network loop system 


tical system voltages, distribution 
equipment, and lighting units suitable 
for aircraft assembly production. 

The Texas Electric Service Co. 
serves the plant with electrical energy 
at 60,000-v. Two outdoor substations, 
each consisting of high voltage switch- 
ing equipment and three single phase 
O.1.S.C. 3333 kva transformers step 
the voltage down to 4160-v, 3-phase, 
4-wire. Outdoor type of switchgear. is 
used to distribute 4160-v, 3-phase, 
4-wire current to the unit substations 
throughout the plant area. 

The unit substations in the assembly 
and parts plant buildings are located 
in the truss space, 40-ft above the 
floor. Each unit substation consists of 
one 600 kva, 3-phase, 4160/2400-v 
primary, 440/254-v secondary, air 
cooled transformer, oil type discon- 
nects on the primary and an 800-amp, 
3-pole, 600-v, air circuit breaker on 
the secondary side, with Saflex panels 
for the assembly building. 1200-amp, 
3-pole, 600-v, air circuit breakers are 
used on the secondary side of trans- 
formers for the network protective 
system in the parts plant building. 
Figure 2 shows a typical unit substa- 
tion used in assembly building. 

In the assembly building a radial 
system is used for power and lighting 
distribution. The switching equip- 
ment consists of Saflex panels to dis- 
tribute 440-v, 3-phase current to the 
air conditioning units located in the 
truss space, 440/254, 3-phase current 
to lighting equipment and 440-v to the 
50 kva, 3-phase, air cooled transform- 
ers, and 440-v, 3-phase power panels. 
These 50 kva transformers are located 
on columns above a power panel 
which serves the underfloor duct and 
small tool power racks with 120/208 





single phase voltage. Square duct, 
conduit and RH wire is used to dis- 
tribute 440-v from unit substations. 
In the parts plant building a pro- 
tective network loop system with bus 
duct is used to distribute 440/254-v, 
3-phase. The network loop system is 
protected with 500-amp, 3-pole air 
type circuit breakers, connected to 
the twin 500-amp bus ducts. Since the 
parts plant is primarily a parts manu- 
facturing and machine tool area, a 
1000-amp bus duct consisting of 2- 
500-amp, 3-phase, 440/254-v circuits 
(round copper tubing) serve the area 
above and below mezzanine, air con- 
ditioning units, lighting equipment, 
and small tool power transformers. 
Plug-in type of fused switches, con- 
duit and cable are used to extend 
the respective services from the bus 
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The lighting units are suspended in twin rows from angle irons welded to the 
steel trusses. These beams are on 25 ft centers along the length of the building 
are 40 ft above the main floor level , 
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Fig. 5. Each circuit is balanced by con- 

necting each group of two lighting units 

to one of the phase wires and neutral as 
indicated in this drawing 





duct to equipment. The bus duct with 
plug-in switches, permits a flexible 
arrangement of extending electrical 
service to any point in the Parts 
Plant. Figure 3 illustrates the parts 
plant network loop system. 

To provide the needs of small 
power tools, used throughout the as- 
sembly building area and also certain 
sections of the parts plant first floor, 
120/208-v single phase current is 
available from underfloor duct outlets. 
The underfloor duct system ,consists 
of General Electric Company fibre 
duct and outlets are spaced on about 
25 by 25-ft centers. Power is sup- 
plied from the unit substations at 
440-v to 50 kva transformers located 
on columns above 3-phase, 120/208-v 
circuit breaker panels. From the 
panels, conduit is connected to the 
underfloor duct system. 

For the lighting, General Electric 
type RF fluorescent fixture with two 
85 watt lamps was selected as the 
most desirable unit for this applica- 
tion, on the following basis: 

1. The 3-phase, 440/254-v distribu- 
tion system could be utilized, thereby 
eliminating additional transformer 
equipment, and considerable saving 
in conduit, copper and panelboards. 

2. Planes have large surfaces of 
high reflection factor due to the fact 
that aluminum, magnesium and/or 
other bright metals are used. 

3. The low brightness source of 
fluorescent fixtures overcomes the 
blinding hazard of employees looking 
into the bright light sources of highly 
concentrated lighting units when 
working on the side of planes and di- 


Fig. 6. Section of the bus duct which extends in one stretch along the catwalk above 


the main assembly bay. 


The duct carries 1000 amp, 440-v a-c. 


Power and lighting 


taps can be taken off at intervals of 20 in. to serve secondary distribution panels. 
The panel shown here serves lighting fixtures covering an area of 45,000 sq ft. By 
locating the boxes as close to the bus duct as possible, the only wire over No. 12 gage 
is in feeders between the bus duct and distribution panel, in all cases only a few feet 
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TO LIGHTING CIRCUITS 


Fig. 7. Typical wiring diagram of the light- 
ing circuits controlling 4 circuits of lighting 
shown in Fig. 5 


recting their line of sight in an up- 
ward direction. 

4. Fluorescent lamps produce less 
sharp shadows than highly con- 
centrated light sources. 

5. In a large area, it is reasonable 
to use widespread distribution fixtures 
because the utilization of light output 
is fairly high. In other words, even 
with a wide spread reflector, the util- 
ization efficiency is almost the re- 
flector efficiency. 

6. Wide spread reflectors provide 
a high degree of vertical illumination, 
which is very important, when work 
on a plane assembly will vary any- 
where from a few feet above the floor 
to a height of 30-ft or more, depend- 
ing on type of plane assembled. 

7. A more uniform level of illum- 
ination is obtanied. 

8. Lower operation and mainte- 
nance costs. 

Before the mezzanine area of the 
parts plant was completed, limitation 
orders imposed by the War Labor 
Board prohibited manufacture of the 
type RF fluorescent fixtures and it 
was necessary to resort to two-lamp 
Type F 100 watt lamp fixtures with 
metal and non-metallic reflectors of 
Sylvania Electric Products manufac- 
ture. Figure 1 shows a section of 
assembly building area. 

As stated in the foregoing, 3-phase, 
440/254-v was established as_ the 
operating voltage for the lighting sys- 
tems. Where incandescent lamps are 
used, connection is made from the 
small tool power panels where single 
phase, 120/208-v is available, or from 
a small air cooled transformer at unit 
substation when required. One can 
easily visualize the saving involved in 
conduit, copper, panelboards, hangers, 
transformers, main switches, labor, 
etc., over conventional 110-220-v sys- 
tem, especially when the length and 
width of runs are considered. 

Figure 4 shows a typical layout of 
lighting units for a 100 by 200-ft area. 
Each row of lights are connected to a 
3-phase, 440/254-v branch circuit con- 
trolled by a magnetic contractor as 
shown in Fig. 7 wiring diagram. Each 
circuit is balanced by connecting each 
group for two lighting units to one of 
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the phase wires and neutral as indi- 
cated in Fig. 5. 

Figure 7 shows a typical wiring 
diagram of the lighting circuits, con- 
trolling 4 circuits of lighting shown in 
Fig. 5. 

Three-phase, 440/254-v energy is 
available from the unit substation 
main switchboard panel in the as- 
sembly building and from the net- 
work loop bus duct in the parts plant 
building. The branch circuit is con- 
nected to a 100-amp, 440-v, 3-pole 
mechanically held contractor with 
440-v operating coils which in turn 
feeds two or four 30-amp, 3-pole 
branches. The 30-amp branches are 
connected to the distribution circuits. 
All of the above mentioned control 
equipment is mounted in a metal cab- 
inet and is located along the catwalk 
above the trusses. Operation of the 
lights is effected by a single pole 
momentary contact push button sta- 
tion, mounted on respective columns 
about 4 ft-6 in. above floor. This push 
button station actuates the 440-v 
operating coil of the contactor, which 
in turn allows current to flow to the 
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branch, and distribution circuits and 
lamps. 

Figure 10 shows cross section of 
method of supporting fixtures in the 
assembly building from lower chord 
and trusses. The brackets are raised 
or lowered to maintain 104% in. di- 
mension and alignment from the cen- 
ter line of trusses to suit the range 
of WF members used in the trusses. 
The sections vary from 14 in. WF— 
38 Ib to 176 lb. 

The fixtures are furnished with an 
amphenol plug and receptacle. From 
the receptacle, flexible type SJ cord 
is connected to the respective circuit 
in the condulet fitting. 

Two lamp ballasts for the Type RF 
and F lamps were supplied to operate 
within a voltage range of 225 to 275-v 
with a mid-point of 255-v. The cur- 
rent per two lamp RF fixture is ap- 
proximately 0.9-amp, whereas the 
type F unit with 2-100 watt lamps 
consumes approximately 0.925 amp. 
The 3-phase distribution circuits are 
balanced by connecting an equal num- 
ber of lamps to each phase circuit. 

Maintenance of the fixtures and 
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Fig. 10. Cross section showing method of supporting fixtures in the assembly building 
from lower chord of trusses 





Fig. 8 (Above) Monorail operating in cross-over aisle between cantilever 
and mezzanines; passing from the 120 ft to the 200 ft bay 





Fig. 9 (Left) View showing the installation of lighting control panels on 
building columns 


lamps is accomplished from the over- 
head monorail cranes which covers 
practically the entire areas of the as- 
sembly and parts plant buildings. The 
fixtures are furnished with a 3-pole 
disconnecting plug and receptable and 
therefore may be removed or replaced 
without disturbing the wiring. The 
lighting of these buildings has been 
acclaimed to be an_ outstanding 
achievement and materially consid- 
ered an asset in the production of air- 
craft for the war effort. 


Invisible Searchlight Beams 


Ultraviolet screens of dark purple 
glass are used by the Signal Corps to 
transform searchlight beams into in- 
visible “light.” Used in connection 
with cloud-height finding devices, 
these screens filter out all visible 
light from the tiny but powerful 
match-shaped mercury lamp, which 
operates at so high a temperature 
that it must be constantly air cooled. 
The screen sometimes reaches tem- 
peratures far exceeding that of boil- 
ing water, and is therefore built in 
small planes to localize shock caused 
by exterior temperature changes. 

The complete cloud-height deter- 
mining system, which consists of a 
ceilometer, light projector, and spe- 
cial recorder, was designed by the 
U. S. Weather Bureau in conjunction 
with illuminating engineers. The in- 
visible beam is shot up to the cloud 
base by the projector. The ceilome- 
ter, actually a photoelectric scanning 
device, indicates the location of energy 
reflected from the cloud base. The 
ceiling height is then computed by 
triangulation—G. E. Review. ~~ 
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Operating 


By Ralph H. Vidal 


Assistant Superintendent 
(Formerly Power Engineer) 


Ralston Purina Co., Battle Creek, Michigan 


Details | 
at Ralston Purina 





Plant serving famous food products industry at 
Battle Creek . . . Generates 20,000 lb steam an 
hour at 200 psi: purchases all power... Details 


of water treatment system to eliminate CO, cor- 
rosin in plant piping . . . Lubrication schedules 


. . - Complete plant record system for operation 


As told to CHESTER R. EARLE, Associate Editor, Power Plant Engineering 





T THE BATTLE CREEK PLANT 

of Ralston-Purina Co., operating 
problems of the past few years have 
been typical of those encountered in 
relatively small power plants in all 
industries. Some account of what we 
have done to solve them should, there- 
fore, be of interest to many engineers. 
One principal problem has been in 
securing proper feedwater treatment. 
Another has been to maintain service 
to the manufacturing process under 
the prevailing war-time conditions. 
We also have a rather comprehensive 
record system, which has aided us in 
analyzing and improving our opera- 
tions and which should be of interest 
to power engineers. 

Our manufacturing operations re- 
quire an average of about 12,000 lb 
of steam an hour for processes and 
space heating, compressed air, some 
process water and about 500,000 kwhr 
of electricity a month for motors, 
lighting and processes. 

General Plant Layout 

To supply these, our power plant is 
laid out as shown in Fig. 1. Steam 
is generated by two Erie City Iron 
Works 3-drum, low-head type steam 
generating units, designed for 200 psi 
gage operating pressure, saturated 
steam temperature of 388 F. These 
units are fired with coal burned on 
Detroit Roto stokers. The units were 
originally designed for a fuel of the 
following characteristics: 


Btu mer 1D. .6 26:00:52 "14,800 

SUIBRUT <casis seaeise 0.65 per cent 
Moisture as received. 2.5 per cent 
DR ccaciksese sear 2.5 per cent 
WOIBUNC: 508 aoea ee 30.0 per cent 
Fixed Carbon ...... 65.0 per cent 


Of course, under present war-time 
conditions, we take whatever coal is 
available. The coal is delivered in 
hopper bottom cars on a railroad sid- 
ing alongside the plant. From the 
track hopper it can be delivered to an 
outdoor storage pile or direct by a 
Link-Belt drag conveyor and elevator 
to 300-ton overhead bunkers above 
the firing aisle. From these a Rich- 
ardson weigh larry distributes it to 


the stokers. Ash is discharged from 
the stoker ash hoppers by a United 
Ash Conveyor system. 

The fly-ash is collected in hoppers 
at the rear of both boilers and is 80 
per cent pure carbon, This is returned 
to the combustion chamber at the 
rear of the settings with a special 
steam injection type nozzle. This fly- 
ash is burned only during the ash 
cleaning period and most of the time 
there is enough heat available in the 
fly-ash to maintain normal steam 
pressure while ashes are being re- 
moved, with only one stoker at a 
time in operation. 

Forced draft for each boiler is pro- 
duced by a Buffalo motor-driven 


5,000 LB/HR DEAR HEATER 








forced draft fan. No induced draft 
fans are installed. 

Combustion is under control of a 
Hays combustion control system, 
which synchronizes stoker speed and 
forced draft fan dampers to maintain 
desired fuel-air ratio and constant 
steam pressure. The combustion con- 
trol system is electrically operated 
and its power supply is taken from a 
separate small power transformer so 
that a lighting circuit interruption in 
the power plant will not affect the 
control operations. 

Low Coal Alarm 

Another convenient feature on the 
coal handling system is the low-coal- 
in-the-stoker-hopper alarm, shown in 
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Fig. 1. Plan of Ralston Purina Co. power plant, showing how boilers, air compressors, 
and all auxiliaries are conveniently arranged on one level 
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2 STOKER 
HOPPERS FOR EACH STOKER 
PHOTO EYE UNIT IS ATTACHED TO WEIGH LARRY 


Fig. 2. Diagram showing how “electric 
eye” is used to warn operators of low coal 
in stoker hoppers 


Fig. 2. While not a new idea, the 
operators find it useful. The stoker 
hoppers are well above eye level, and 
to determine when the coal level in 
the hoppers is getting low, the oper- 
ator would have to mount a platform 
or ladder regularly, or a mirror 
would have to be used over the hop- 
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To supply compressed air, we have 
two motor-driven air compressors. 
These motor-driven units are Inger- 
soll-Rand 2-stage horizontal units, 
13% by 8 by 10 in., each driven bya 
100-hp Electric Machinery Mfg. Co. 
synchronous motor. In the plant base- 
ment are located deep well pumps, 
water service pumps supplying the 
factory, fire pump, compressed air 
receivers and the like. The boilers, 
air compressors and other auxiliaries 
are all on the main floor as shown. 

Water for process work and boiler 
feed is pumped from deep wells, 
softened in a Permutit zeolite soften- 
ing system, heated in an Elliott 25,000- 
lb per hr deaerating feedwater heater 
and pumped to the boilers by either 
of two Gardner-Denver 7-by-444-by- 
10-in., outside center-packed recipro- 
cating feed pumps. 

Development of Water Treatment System 


The development of our water treat- 
ing system brings out points that 
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per, as in many plants. In our plant, 
an “electric eye’ does this job. A 
photo-cell and light source are 
mounted on the weigh larry so that 
the light beam energizes the photo- 
cell when the coal level drops below 
the top of the hopper. The energized 
photo-cell actuates a signal light and 
horn, warning the operator of a stop- 
page in coal flow from the bunker to 
the hopper. Since there are two stoker 
hoppers per boiler, there is no danger 
of one side of the stoker running out 
of coal without warning. This device 
saves many steps, a valuable thing in 
these days. 

In the plant is installed a small 
extraction turbine-generator set, for- 
merly operated to supply 30-psi ex- 
traction steam to processes but now 
inoperative and held for standby be- 
cause the process steam conditions and 
steam-electric balance have changed 
since it was installed. All electric 
power used in the factory is now pur- 
chased from the local utility. 

This turbine generator set consists 
of a 435-hp Kerr turbine operating 
at 3600-rpm, direct-connected to a 
300 - kw, 0.80 - pf, 440-v, 3600- rpm, 
3-phase, 60-cycle Allis-Chalmers gen- 
erator, with 4 5-kw exciter mounted 
on the shaft. The turbine is equipped 
with a Worthington surface con- 
denser, 


Fig. 3. Flow dia- 
gram of remodeled 
water treatment sys- 
tem using both Na.Z 
and HZ softeners 
with degasifier 
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many engineers seem to be seeking 
information about nowadays. 

When our plant was first built in 
1937, it was equipped with a stand- 
ard Permutit sodium zeolite water 
softener, which was entirely satisfac- 
tory and is still part of the system. 
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However, as time passed, we began 
to have corrosion in our piping and 
heating systems and traced this to 
the presence of free CO, in the raw 


water. Accordingly, after consider- 
able study by our company’s engi- 
neers and those of Permutit Co., the 
System was remodeled to add a hy- 
drogen zeolite softener to the sodium 
zeolite unit, feeding sulfuric acid as 
required and degasing to remove the 
CO:. 

Raw well water tests in 1938 
showed (all valves in ppm): 


Total Hardness (as CaCO). .464 ppm 
Calcium Hardness 
CE © ROI ag ot wero tar sa iness 344 ppm 
Magnesium Hardness . 
CBR CBRN is cancacnc sossies 120 ppm 
MG) AIRGIMIEY 60:5 cigs steie-es 352 


Basicity to Phenolphthalein.. 0 








Sodium Alkalinity .......... 0 
Free Carbon Dioxide........ 25 
Chleritiess: 2. 8.5 068 6 oe 76 
Sulfates (NaSO,)........... 248 
Theoretical Mineral Acidity. .240 
Free Mineral Acidity........ 206 
Cations to be removed...... 558 
Teal SONG os cnceecacctees 676 














fsa Rasa 
=k 
Wave [HEAD ave | 
nor open |_ Som NOT OPEN 
CecASER 








Tea. mE 
LiGHTs: 





METER SWITCHES 
Mazz gt 


N 
by Font SwiTCH = SURGE TANK 


Secondary liberation of CO, in the 
boilers caused corrosive condensate, 
which in turn caused corrosion in the 
return lines. In one old building 
alone, the return lines were practi- 
cally all badly corroded or filled with 
rust; these, with most of the traps, 
had to be renewed at considerable 
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Figs. 5A and B. Charts of boiler water analysis for January, 1941. Horizontal lines show 

recommended values to be maintained. Zero at top of chart: higher curves go, the 

closer everything is to neutral. Grains per gallon < 17.15 — parts per million. Parts 
per million X 0.0583 = grairs per gallon 
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expense. To remedy these conditions, 
the water treatment system was am- 
plified to that shown in Fig. 3. In 
doing this, the question of space for 
additional water treatment equipment 
in the existing power plant space had 
to be considered. The equipment was 
finally installed in the locations shown 
in Fig. 1. 
H.Z Softener Added 

To the original sodium zeolite soft- 
ener we added a hydrogen zeolite 
unit, with acid tank and degasifier. 
A 2000-gal storage tank for treated 
water was installed below in the 
basement. At present, our make-up 
water to be softened averages 800 
gph or about 20,000 gal in 24 hr. We 
put 61 per cent of this water through 
the hydrogen zeolite softener, 39 per 
cent through the sodium zeolite unit. 
The two streams of water then flow 
to the degasifier, as shown in Fig. 3, 
and thence to the storage tank. The 
hydrogen zeolite unit is regenerated 
by the acid process to operate on the 
hydrogen cycle. ' 

The sulphuric acid is delivered to 
our plant in 600-lb steel drums. We 


have a-stationary rack provided with 
a portable ramp where we place the 
drum and the acid is transferred from 
the drum to the acid crock by 3-lb 
air pressure, with a 5-lb air relief 
valve to protect the steel drums. One 
filling of the acid crock is sufficient 
for six regenerations. 

Continuous blowdown equipment 
with two heat exchangers is provided 
for the boilers and the blowdown wa- 
ter flows through a coil in the storage 
tank, giving up the last of its heat to 
the stored water before flowing to the 
blow-off pit. 

Control System for Amplified Treatment 
; System 

We worked out an automatic con- 
trol for the water softeners as shown 
in Fig. 4. The final control of the two 
waters in this system, we believe, is 
just as important as the units them- 
selves, for the following reasons. 
Since acid is added at the hydrogen 
zeolite softener unit to 61 per cent of 
the water, this water alone might be 
highly corrosive if it got into the 
boilers, although the H.Z effluent was 
guaranteed to contain not over 1% 




















per cent of H,SO, during rinsing and 
about 0.02 per cent or 186 ppm while 
softening. On the other hand, the 
sodium zeolite water, alone, carries 
the high CO, as it did originally, anc 
this CO. would not be properly lib- 
erated in the degasifier without the 
neutralizing acid-treated water com- 
bining with it. Accordingly, unless 
both water flows are carefully con- 
trolled, one slip-up might put enough 
acid water into the boilers to be def- 
initely harmful. 


We questioned the use of bypasses 
on the two softeners to be used in re- 
generation, for the same reasons, and 
no such bypasses were installed. 


Instead the control system is ar- 
ranged so that if the pressure in 
either effluent line from the two soft- 
eners drops below 10 psi, indicating 
a decrease in flow from either unit, 
or if the float in the storage tank 
should reach a maximum pre-deter- 
mined high level, the flow of effluent 
from both softeners would stop but 
the influent flow to the softeners 
would be uninterrupted, so that wa- 


(Continued on page 128) 
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Fig. 6. Record forms for process machine, motor, wizing and general power house maintenance; check sheets for shift operations, 


inspections and overhaul; lubrication routine 
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Pressure Loss in Steam Lines* 


By CD. Chl 









The chart on the two following pages is one of the 
handiest we have seen in a long time. It gives you 
everything you need to know about pressure drop 
in steam lines in terms of three simple variables; the 
flow in pounds per hour, the specific volume of the 
steam, and the size of pipe. The only “outside” in- 
formation you need is the specific volume of the 
steam and that is easily obtained from steam tables 
available in almost any handbook. The chart is sim- 
ple to use and it should be of help to every engineer 
in working out piping problems. Keep the chart for 


future reference. 





ETHODS of determining the 

drop, or loss of pressure, in 
steam lines have been developed in 
many ways; numerous curves, align- 
ment charts, and tables have been de- 
veloped to facilitate obtaining this 
drop from the primary data. Most of 
these methods are based upon the 
equation: 

A p =f (L/D) (eV2/2g) 
which, in circular pipes, becomes: 

A p = 0.001295 f (L/d) pV? 
This equation makes use of a friction 
factor “f’ which is obtained from a 
chart for different kinds and condi- 
tions of pipe, and from Reynold’s 
number for the particular steam con- 
ditions. 

Reynold’s number = pVd/p 
In order to determine the pressure 
drop by calculation it is necessary to 
know the following: 

L= length of pipe in feet 
D = internal diameter of pipe in inches 
p=density of the steam in pounds 
per cubic foot 
w= absolute viscosity in pounds per 
foot second 
V=mean velocity in feet per second 
Actually, all the engineer knows is 
the initial pressure, the weight of 
steam required, the effective length of 
pipe, and the size of the pipe for an 
existing line; or, the initial pressure, 
the weight of steam required, and the 
permissible pressure drop. All other 
terms in the equation must be calcu- 
lated from these data or obtained 
from charts or tables. The work of 
calculating is involved; some of the 
simplified methods which ‘have been 
presented are also involved, and er- 
Tors are easily made unless the cal- 
culator is thoroughly familiar with the 
method. 


*All re-publication rights reserved by the 
author 


The chart submitted here has re- 
duced the variables to three: The flow 
in pounds per hour; the specific vol- 
ume; and the size of the pipe. The 
only external work required is the de- 
termination of the specific volume, 
from a steam table, corresponding to 
the initial steam pressure and tem- 
perature. The pressure drop, in pounds 
per square inch per 1000 feet of pipe, 
is obtained from the chart as shown 
by the heavy dashed line. The total 
drop is obtained by multiplying this 
figure by the effective length of run 
in thousands of feet. 


_ The chart finds application in both 
types of problems previously men- 
tioned; its application is illustrated by 
the following examples: 


Example 1: Pipe 6 inches, 1200 feet 
effective length, 215 psi gage D&S 
steam, 40,000 lb per hr flow required. 
Find the terminal pressure: From the 
steam table, the specific volume is 
found to be two. Proceed vertically 
from 40,000 lb per hr to the specific 
volume line 2; then horizontally to the 
6 inch pipe line; then vertically to the 
pressure drop scale. The drop is found 
to be 20.5 lb per square inch per 1000 
feet. The total drop is: 1.2 x 20.5 or 
24.6 lb per sq in.; the terminal pres- 
sure is 215 minus 24.6, or 190.4 Ib per 
sq inch. 

Example 2: 1200 feet effective 
length, 215 psi gage D & S steam, 40,- 
000 lb per hr flow required, terminal 
pressure to be not less than 200 psi 
gage. Determine the pipe size: Pro- 
ceed as before to establish the hori- 
zontal line. As the maximum permis- 
sible drop is 215 minus 200, or 15, the 
permissible drop per 1000 feet is 
15 ~ 1.2, or 12.5 lb per square inch. 
Erect the vertical line; this intersects 
the horizontal between the 8 inch and 
the 6 inch pipe lines. Thus, an 8 inch 


diameter pipe would be required, and 
it would have a drop of 5.1 Ib per sq 
in. for 1000 feet. The terminal pres- 
sure, therefore, would be: 215 minus 
(1.2 x 5.1) or, 208.88 psi gage. 


Sometimes the pipe line is long and 
a large pressure drop is permissible. 
For this condition a per cent pressure 
chart is included whose use is illus- 
trated by the following example: 


Example 3: Assume the length of 
pipe given in Example one to be 4200 
feet instead of 1200. The pressure 
drop in example one is 20.5 lb per sq 
in. per 1000 feet. If initial steam con- 
ditions were maintained throughout 
the length, the initial pressure would 
deliver this quantity of steam through 
a 6 inch pipe (215 + 20.5) x 1000, or 
10,490 feet long. 4200 feet, the effec- 
tive length of the pipe, is 40 per cent 
of the initial length, and from the per 
cent pressure chart, the resulting 
pressure is 56.5 per cent of the initial 
pressure or, 121.3 psi gage at the ter- 
minal. 


It will be noted-that lines having 
less than 20 per cent pressure drop 
need no further correction for the 
expansion of the steam. It will also 
be noted that this method of deter- 
mining pressure drop in steam lines 
makes no correction for the increased 
quantity due to condensation loss, or 
loss of heat in the case of superheated 
steam, resulting from radiation from 
the line. The effect of this loss on the 
pressure drop is usually negligible, 
but an approximate correction can be 
made by assuming that the initial 
quantity of steam is increased by 50 
per cent of the condensation loss for 
a line carrying saturated steam; or 
that the initial temperature is in- 
creased by 50 per cent of the heat 
loss for a line carrying superheated 
steam. ° 
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Electrical Methods of 
Water Treatment* 


Early systems ... Use of zinc bars or balls in 
boilers to reduce corrosion ... Use of direct 
current with boiler as anode ... Alternating 
current systems ... The Ozone process of 
sterilization . . . The electro-osmotic system of 
purification ... Ultra-violet radiation .. . Use of 
silver in water sterilization . . . Present-day 
cathodic protection methods. 


LECTRICAL methods of water 

treatment have usually been 
more notable for their extravagant 
claims than for the results actually 
produced. Particularly during the 
earlier stages of water treatment, de- 
vices were marketed for the purposes 
of preventing scale and corrosion in 
boilers, condensers, etc. The failure 
of a good many of such electrical sys- 
tems imparted a bad reputation to the 
general subject of electrical methods 
of water treatment. 

However, there are certain electri- 
cal systems employed in conjunction 
with water conditioning which possess 
a definite field of usefulness and 
which, if properly applied, can ac- 
complish the objective for which they 
were installed. 


Use of Zinc Bars 

Among the earliest use of electri- 
cal methods of water treatment was 
the practice of employing zinc bars 
or balls in boilers for reducing cor- 
rosive tendencies. This practice was 
particularly common in marine serv- 
ice. No outside electrical current was 
applied to such systems, but zinc is 
electro-positive to iron so that a bat- 
tery was actually formed between 
the zinc bars and the steel of the 
boiler. The zinc metal dissolved by 
electrolytic action, functioning as the 
anode of the cell. The drums and 
tubes of the boiler functioned as the 
cathode. Undoubtedly, during the 
earlier stages of water treatment 
these devices served a useful purpose, 
particularly when the boiler water 
was highly contaminated with salt, 
possibly introduced through condenser 
leakage. With more modern methods 
of water treatment, and with the 
better purification of make-up water, 
the need for such units disappeared. 

An interesting investigation of sev- 
eral proposed electrical methods for 
preventing scale and corrosion in 
steam boilers is described in an ar- 
ticle entitled ‘Electrical Methods 
Proposed for Preventing Scale and 
Corrosion in Steam Boilers” by Wil- 
liam L. Rebaufre, appearing in Com- 
bustion, May, 1932. This article not 
only presents research data accumu- 
lated during the investigation but 
also contains a rather complete bibli- 
ography of various patents issued on 


*Reprinted from the Betz Indicator. 


this subject during the period from 
1858 to 1932. 

Many patents have been issued on 
various means of employing electri- 
city for the prevention of scale and 
corrosion and, in light of the present 
knowledge of the subject, many ap- 
pear to be ridiculous. Following as 
a development from the original use 
of zinc bars in boilers, there ap- 
peared systems where a direct cur- 
rent was imposed between an elec- 
trode within the boiler acting as an 
anode, and the boiler drum and tubes 
acting as the cathode. Apparently 
the first patent on such arrangement 
was issued in the United States in 


7. Use of Direct Cu:rent 

An evident mistake of the numer- 
ous systems applying this principle 
was the fact that they claimed not 
anly advantages from these systems 
in the prevention of corrosion, but 
also made strong claims on the abil- 
ity of such electrical devices to pre- 
vent scale formation in the boilers. 
On the basis of the present day ac- 
cepted theories on the mechanism of 
boiler scale formation, the applica- 
tion or lack of application of such 
electrical control should make no 
difference in the tendency for scale 
development. The failure of such 


equipment to prevent scale caused 


the development of a bad reputation, 
and even where they might have 
been successful to a certain measure 
in reducing corrosion, the failure with 
respect to scale formation led to the 
discontinuance of such devices. 
A-C Systems 

Later methods employed alternat- 
ing rather than direct current with- 
out any apparent increase in the like- 
lihood of success of these methods. 
It would appear from the investiga- 
tions that have been made into both 
the theoretical basis for such systems 
and their practical applications that 
no value was obtained from any of 
these methods insofar as prevention 
of boiler scale is concerned. In some 
cases, apparently a certain amount 
of value was obtained in the preven- 
tion of corrosion, but even on this 
score, it was possible for corrosion 
to be increased with improper appli- 
cation. In addition, the involved ar- 
rangement of tubes, drums, etc., in 
a water tube boiler makes it impos- 


sible to provide a uniform current 
density over the entire surface. Un- 
der such circumstances, the applica- 
tion of these electrical methods may 
accentuate corrosion rather than help 
the condition. 

Ozone Process 

A method which can be considered 
as falling under the general classifi- 
cation of electrical methods of water 
treatment is the ozone process for the 
sterilization of water supply. Ozone 
is produced by passing air under 
pressure through the silent blue co- 
rona discharge created between di- 
electric plates at high voltages. The 
production of the ozone used in this 
treatment process is an electrical 
operation. However, the action of 
ozone in the removal of tastes and 
odors is a chemical reaction. Ozona- 
tion is therefore not strictly speaking 
an electrical method of water treat- 
ment, inasmuch as electricity only 
enters into the production of the 
ozone which is then used in the treat- 
ment of water. 

Ozone is a very powerful oxidizing 
agent and its use in water condition- 
ing has been to destroy bacteria and 
the organic matter which constitutes 
their food. Ozone has been found 
quite helpful in the removal of tastes 
and odors, 

Another system of water treatment 
which is basically electrical in nature 
is the electro-osmotic process of puri- 
fication. This process has been ap- 
plied to the purification of water for 
ice making and, while subject to def- 
inite limitations, the process does of- 
fer a method by which the dissolved 
solids content of water may be re- 
duced. 

If a direct electrical current is 
passed through a salt solution, such 
as sodium chloride, the positive so- 
dium ions are attracted to the nega- 
tive electrode or cathode while the 
negative chloride ions are drawn to 
the positive electrode or anode. If, 
after reaching the electrodes, these 
ions are prevented from returning to 
the main body of the fluid, eventually 
all of the ions will be drawn to the 
electrodes and very little remain in 
the main body of water. 

This objective is accomplished by 
surrounding each electrode by dia- 
phragms which act to retain the ions 
When they have been drawn to the 
electrode. To avoid accumulation of 
high ionic content in the electrode 
compartments, a continuous rinse is 
provided for these compartments. 

- This process is intended to compete 
with distillation but, as yet, has not 
reached any position of prominence 
in the field. In attempting very com- 
plete purification of the water, it is 
possible for the electrical input to 
attain rather high proportions, 

Ultra-Violet Radiati-n 

Another electrical means of water 
purification is through the use of 
ultra-violet rays. Ultra-violet radia- 
tion has been employed for the de- 
struction of bacteria. Apparently the 
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more lethal rays are those with wave 
lengths within 297 mu and 210 mu. 
The rays are apparently adsorbed by 
the body acted upon and the action 
is direct, causing their destruction. 
Data has been presented on the effect 
of these units in water sterilization 
but this process has as yet not reached 
any widespread use. Some applica- 
tion of ultra-violet sterilization has 
been made to swimming pool waters. 

Another application of electrical 
methods to water treatment has been 
the use of metallic silver as a germi- 
cide. Heavy metals such as mercury, 
lead, gold, silver and copper attack 
living matter in general. Silver has 
been employed as a germicide to a 
greater extent than the other heavy 
metals since it is less toxic to higher 
forms of life. A method developed in 
Europe relies on the introduction of 
silver to water by passing the water 
between two metallic surfaces, the 
water to be disinfected acting as an 
electrolyte. Metallic silver constitutes 
the anode. An external application 
of direct current is placed between 
the electrodes and silver ions are dis- 
persed into the flowing water. The 
amount of current employed is main- 
tained below that necessary for the 
dissociation of water. In the process 
metallic silver is also deposited at 
the cathode. 

The application of silver for water 
sterilization has not yet met with 
widespread acceptance in this coun- 
try, although certain aspects of the 
process indicate this method to hold 
some promise for future development. 


Cathodic Protection 

Of the electrical methods in pres- 
ent day use, the cathodic protection 
of steel water tanks undoubtedly en- 
joys the greatest prominence. Cath- 
odic protection has been applied to 
pipe lines to prevent external or soil 
corrosion and in recent years has 
been developed to the point where 
cathodic protection constitutes a gen- 
erally accepted method of protectin 
tanks. A direct current of suitable 
voltage is applied to an anode in con- 
tact with the water in the tank and 
current is then circulated from the 
' anode to the water to the tank. The 
metal of the tank itself is therefore 
the cathode in this circuit, and the 
applied electromotive force prevents 
the iron from going into solution. 
Usually the anodes are stainless steel 
or graphite suspended from the roof 
of the tank and insulated from the 
tank. The source of electric current 
Supply is usually a transformer, a 
dry type of rectifier and various con- 
trols so that adjustment can be made 
in the current and voltage. 

It has frequently been found that 
the installation of the equipment re- 
quired for cathodic protection of a 
tank requires an installation cost less 
than the cost of painting the tank. 
The electrical cost for continuous 
protection is rather minor and this 
method of tank protection is gaining 
Increasing acceptance. 


External Corrosion of 
Furnace-Wall Tubes* 


Part I—History and Occurrence 
By W. T. Reid,’ R. C. Corey’ and B. J. Cross’ 


SINCE 1942, many large central- 
station boiler furnaces burning 
pulveried coal and removing the ash 
as molten slag have experienced ex- 
ternal corrosion of furnace-wall tubes. 
In a few cases the loss of metal was 
so severe as to cause failure of tubes 
during operation, in others, seriously 
thinned tubes had to be replaced to 
prevent unexpected interruption of 
service. Because the rate of corro- 
sion under certain conditions may be 
so high as seriously to weaken the 
tubes between normally scheduled 
inspections, operators charged with 
the continuous production of power 
under wartime emergency conditions 
have been greatly concerned over 
prevention of further corrosion. 


To expedite the solution of the 
problem, a co-operative investigation 
was instituted between the Bureau 
of Mines and the Combustion Engi- 
neering Co. This report gives the re- 
sults of the preliminary study of the 
occurrence of external corrosion, 16 
furnaces in 15 stations being exam- 
ined. 

Corrosion was found to occur when 
the temperature of the tube metal 
was in the normal range for boiler 
furnaces, usually not exceeding 700 
F, while the maximum temperatures 
observed were less than 900 F. 

Deposits in corrosion areas are 
shown to be of two types, one having 
the appearance of a bluish-white por- 
celain enamel, being largely soluble 
in water in which it produces an acid 
reaction, and consisting principally 
of sodium and potassium sulphates 
in a complex form. The second type 
is iridescent blue or black, is insolu- 
ble in water, may contain significant 
amounts of carbon, and consists pri- 
marily of iron sulphide. Because of 
the greater incidence of the sulphate 
deposit, its study was made first and 
is reported in detail. 


Part II—Significance of Sulphate 
Deposits and Sulphur Trioxide in 


Corrosion Mechanism. 
By R. C. Corey,’ B. J. Cross’ and W. T. Reid’ 


To determine the mechanism of 
corrosion so that rational protective 
measures could be developed, an ex- 
tensive laboratory study has been in 
progress since 1942 on the sulphate, 
or “enamel,” deposits found on the 


*Abstract of a two-part paper presented 
under the auspices of the Research Com- 
mittee on Furnace Performance Factors 
in cooperation with the Fuels and Power 
Divisions at the ASME annual meeting, 
New York, 1944. Full text of paper 
lished in ASME Trans., May, 1945, Vol. 
67, No. 4. 

1Supervising Engineer, Fuel Section, U. 
S. Bureau of Mines, Pittsburgh, Pa. 

Research Chemist, Combustion Eng 
neering Co., Inc., New York. 

sResearch Engineer, Combustion Engi- 
neering Co., Inc., New York. 


tubes in areas where external cor- 
rosion occurs. These deposits are 
greenish-white to reddish-brown in 
color and are soluble in water, in 
which they produce an acid recaction. 
X-ray diffraction studies show them 
to consist primarily of a solid solu- 
tion of sodium and potassium sol- 
phates and alkali-metal ferric tri- 
sulphates, such as K;Fe(SO,)s. 


Experiments under controlled lab- 
oratory conditions with actual and 
synthetic “enamels” have shown that, 
at temperatures of 1000 F, sodium 
and potassium sulphates will react 
readily with iron oxide in an atmos- 
phere containing a low concentration 
of sulphur trioxide to form the same 


. alkali-metal ferric trisulphates that 


occur in “enamels.” However, under 
the same conditions of temperature 
and concentration of SO; neither iron 
oxide nor the alkali-metal sulphates 
alone will react with SOs. 


These reactions suggest the mech- 
anism of corrosion to involve the re- 
moval of the normally protective 
oxide on the furnace tubes by (a) 
the condensation on the relatively 
cool tubes of alkali-metal oxides 
which are converted to the corre- 
sponding sulphates by the SO; in the 
furnace, and (b) the subsequent re- 
action of the iron oxide on the tubes 
and the alkali-metal sulphates with 
the SO; evolved as the result of the 
slagging reactions in the coal ash de- 
posited mechanically on the “enamel.” 

Thus conditions are afforded for 
the removal of the iron oxide on the 
tube with the formation of alkali- 
metal ferric trisulphates. Deslagging 
causes thermal decomposition of 
these compounds, and the cycle is 
repeated. 

It is suggested that prevention of 
corrosion by this process can be 
achieved by ventilating the surface 
of the tubes with air so as to de- 
crease the concentration of SO; below 
that necessary for the formation of 
the complex iron sulphates. Also, be- 
cause the alkali metals required for 
the reaction are believed to originate 
principally from the flame, the addi- 
tion of such air decreases the rate of 
deposition of alkalies. These findings 
are in agreement with field observa- 
tions in which the maintenance of 
oxidiing conditions prevented further 
corrosion. 


Cold Water Deaeration— 
Correction 


In the May, 1945, issue of POWER 
PLANT ENGINEERING, on page 128, 
Fig. 2 of the article entitled Cold 
Water Deaeration is printed with 
the top side down. Apologies are due 
to the author, C. E. Joos, and to our 
readers for this error which occurred 
in the last minute make-ready of the 
form. We suggest that you mark 
your copy of the issue correctly in 
order to avoid confusion. 


. 


Editor. 
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Changes in conception of motor application ... 
Single machines now have as many as 10 motors 
... Lhe squirrel-cage induction motor—what it can 
do ... Speed-torque characteristics .. . Torque un- 
der starting conditions ... Heating effects in motors 
. -- Double deck motors... Multi-speed motors... 
Definite applications . . . Ventilation of motors and 
type of insulation . .. High temperature operation 


HERE was a time when machin- 

ery electrification meant using a 
single motor to drive a machine in- 
stead of taking power from a line- 
shaft or some other prime mover. 
However, we have now reached the 
time when machinery electrification 
means much more. A single motor 
driving a complete machine is now 
the exception rather than the rule, 
and on the larger and more compli- 
cated machines 5 to 10 motors are 
not uncommon. The correct applica- 
tion of these motors as well as the 
associated control equipment and 
other auxiliary electrical devices to 
give the desired sequence of opera- 
tion by means of complete coopera- 
tion between the electrical manufac- 
turer and machinery builder is ma- 
chinery electrification in the full sense 
of the word. 

As a machine is simplified mechan- 
ically by applying motors to perform 
the various functions of the machine, 
it is quite logical to expect the motor 
to go through cycles of operation that 
have in the past been obtained by 
means of clutches gear changing 
mechanisms, or other mechanical and 
hydraulic’ devices. Where a_ wide 
range in speed is required, various 
forms of adjustable voltage drives 
making use of d-c motors, motor gen- 
erator sets, or electronic rectifiers 
have been successfully applied. Many 
papers have been presented recently 
in regard to what can be done with 
wide speed range adjustable voltage 


drives of various types, and undoubt- 
edly this phase will be covered fur- 
ther in papers to be presented at this 
conference. However, there are many 
applications where a wide range in 
speed is not required, and it is desir- 
able to consider what can be accom- 
plished with the simpler electrical 
drives. 

It is really surprising what can be 
done with our simplest and most re- 
liable type—the squirrel cage induc- 
tion motor. The primary purpose of 
this article is to summarize its char- 
acteristics and to make sure we do 
not overlook its possibilities. 

A few years ago the electrical man- 
ufacturers’ catalog covering squirrel 
cage induction motors was a simple 
listing of motor ratings and speeds, 
and with practically no electrical or 
mechanical modifications available. 
The motor was likely to have a start- 
ing torque not much more than full 
load torque, high starting current, 
and it was assumed that this motor 
was suitable only for applications 
where the motor was started infre- 
quently and ran continuously in one 
direction at a nearly constant load. 


Types of Squirrel Cage Motors 

Today, so many different types of 
squirrel cage motors are available 
that the question is usually not 
whether a suitable motor for an ap- 
plication is available but which one 
of several available ones should be 
used. For instance, NEMA has rec- 





The electric motor is so common and so reliable a piece of electrical 
apparatus that most of us take it for granted. A motor, properly ap- 
plied will run practically without attention and under the most severe 
conditions for months and even years. To apply a motor to a given 
load, however, requires knowledge, not only of the characteristics of 
the motor but also of the load. Many articles have been written and 
published giving information in regard to the application of electric 
motors but few that we have seen give as much information in this 
respect as does this article by Messrs Stein and Caldwell. It describes 
in detail the various types of induction motors, considers their con- 
struction in terms of their characteristics and adaptability to certain 
types of service. It tells you what you need to know about torque and 
speed and heating, what happens during the starting period, how high 
inertia loads affect the motor, etc. Of equal importance, it tells you 
what different types and classes of motors are available. In short, 
this is a banhg-up good article on the general application of motors. 





ognized and defined six classes of mo- 
tor in regard to the- speed torque 
curve of the motor alone. When all 
of these speed torque characteristics 
are combined with such features as 
the time and temperature ratings, 
types of enclosures and other special 
mechanical features, there are liter- 
ally thousands of combinations that 
can be specified. Most manufacturers 
list motors on the basis of the various 
speed torque characteristics standard- 
ized by NEMA, and in addition list 
motors that have been specially de- 
signed for such applications as ele- 
vators, hoists, presses, and extractors 
to mention only a few. Yet with all 
of these hundreds of combinations the 
basic design of the motor is the same 
in regard to its electrical character- 
istics, and it is the most widely used 
motor that we have today. 


As we all know, a squirrel cage 
induction motor is essentially a con- 
stant speed motor. However, this mo- 
tor must be started and stopped, and 
in many cases reversed. The condi- 
tions in the motor while starting, 
stopping and reversing are entirely 
different from those when it is run- 
ning at its normal speed, and the 
combination of these conditions is 
what is generally called the duty 
cycle. 


Once the duty cycle that the motor 
must meet has been determined, it is 
possible to determine the relative mo- 
tor losses for the various portions of 
the cycle and also to control these 
losses by proper motor design to ob- 
tain the most efficient overall charac- 
teristics. How the motor character- 
istics can be varied to meet the 
different duty cycles to the best ad- 
vantage, will now be déscribed. 


The most common way to vary the 
speed torque characteristic of an in- 
duction motor is by varying the rotor 
resistance. To use this means to the 
greatest advantage a wound rotor in- 
duction motor is quite frequently used 
and different characteristics obtained 
by varying an external resistor con- 
nected in the rotor circuit. Typical 
speed torque curves of a wound rotor 
induction motor with varying amounts 
of secondary resistance are shown in 
Fig. 1, and the number of curves that 
can be obtained is limited only by 
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FOR THE APPLICATION 


« 


By 3 MSlin and =~ CA Colle 


Motor Engineering Dept. 


~ main ae 
the number of fesistance points avail- 
able. 

For many applications, a single 
characteristic is sufficient, and it is 
not necessary to vary the rotor re- 
sistance. In this case rather than 
winding the rotor with phase wind- 
ings it is much more economical to 
build the squirrel cage winding which 
consists of straight. bars. distributed 
around the rotor periphery and con- 
nected on the two ends with resis- 
tance rings. This rotor is almost a 
solid mass of metal and is practically 
indestructible. ; 

The most common of the squirrel 
cage induction motors is the general 


Westinghouse Electric Corporation 


_ purpose motor of NEMA Class A hav- 


ing a speed torque characteristic sim- 
ilar to curve No. 1 of Fig. 1. On the 
basis of rated torque, the starting 
torque is approximately 150 per cent 
and the maximum torque approxi- 
mately 200 per cent. The slip at full 
load is less than 5 per cent and the 
locked current is approximately 65 
per cent. The relative shape of the 
curve is shown in Fig. 2. This type 
of motor has a high running efficiency 
and is applicable to continuous loads 
where the motor is not subject to fre- 
quent starts on a system of high in- 
ertia. 

The squirrel cage winding of the 


Industry Engineering Dept. 


general purpose induction motor is 
generally built of copper bars and 
resistance rings or as a die casting 
of aluminum. When a torque char- 
acteristic such as shown in Fig. 1, 
curves No. 2 and No. 3, is desired, 
the rotor winding is constructed of 
brass or bronze or other high resist- 
ance alloys, or cast of various alu- 
minum alloys. The characteristics 
are shown in Fig. 3. These rotors 
are used in motors for hoist, shear, 
and press applications. The types con- 
sidered standard usually fall in three 
categories. (1) The punch press motor 
with 5-8 per cent slip. (2) The punch 
press motor with 8-13 per cent slip, 
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Fig. 1. Speed torque characteristic of general purpose induction 
motor with squirrel-cage winding of straight copper bars con- for 
nected to resistance rings, Curve 1. Curves 2 and 3 are torque 
characteristics resulting with rotor windings of brass or bronze or 
other high resistant alloys. Fig. 2. Speed-torque characteristic 
Fig. 3. Speed-torque char- 


of general purpose induction motor. 


acteristic of general purpose induction motor with special rotor 

punch press or hoist operation. 

acteristic of induction motor with rotor slotted to 

extra deep bars. Fig. 5. Speed-torque characteristic of induction 

motor with double deck rator. Constructional features of this 
motor are shown at right. 


Fig. 4. Speed-torque char- 
accommodate 
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and (3) the Hoist motor usually hav- 
ing slips about the same as (2) but 
with an intermittant time tempera- 
ture rating using a smaller frame 
size than the comparable general pur- 
pose motor of the same horsepower 
rating. These motors are included 
in NEMA Class D. The maximum 
torque. of the higher slip machines is 
usually developed at zero speed and 
is 250 to 300 per cent of rated torque. 
Because of the higher slip and lower 
efficiency this characteristic is not 
usually used for motors running con- 
tinuously at full load. 


Motors for Low Starting Torques 

There are motors developed espe- 
cially for low starting current re- 
quirements which must rely on means 
other than secondary resistance to 
obtain high torque per unit current. 
The most popular motor in this class 
is the Class I motor (NEMA Class 
B) which uses a rotor construction 
which incorporates deeper bars than 
the general purpose motor. The in- 
creased depth of bar causes the cur- 
rent to crowd toward the top; this 
crowding increasing with rotor fre- 
quency. Since the rotor frequency is 
higher under locked conditions than 


under running conditions the appar- 
ent resistance of the rotor is higher 
resulting in increased starting torque 
per unit current. Hence we have 


characteristics in the running region 
approaching those of the general pur- 
pose motor and approaching those of 
the high slip motor under locked con- 
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Fig. 6. Mechanical analysis to illustrate heating of the rotor. 
Fig. 7. Flywheel momentum is plotted against speed to show 
heating and other energy components relatively. Fig. 8. Mechan- 


ical analysis of double deck motor to illustrate heating of the 


rotor. Fig. 9. Flywheel momentum is plotted against speed to 
show heating and other energy components ppt for = 
speed, four speed and repulsion motor. 
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ditions. The speed torque character- 
istics of this type of motor are shown 
in Fig. 4. The maximum and start- 
ing torques are approximately the 
same for the general purpose motor, 
but the locked current is reduced con- 
siderably. 

The crowding of current to the top 
of the bar may become more effective 
if the top of the bar has a higher re- 
sistance and may be increased fur- 
ther by allowing a flux leakage path 
between the upper and lower parts. 
This is exactly what is done in the 
Class 2 motor (NEMA Class C) 
which is built with a double deck 
rotor. The characteristic of this 
motor are shown in Fig. 5. The top 
bar and ring are generally of smaller 
cross section and higher resistivity 
than the lower bar and ring. The 
Class 2 motor has a 200 per cent 
starting torque, 18 per cent pull-out 
torque, and starting currents of the 
same magnitude as the Class 1 motor. 
With reduced voltage starting it is 
possible to obtain a further reduction 
in starting current without risking a 
low torque. Let us emphasize the 
point that the Class 2 motor was de- 
signed primarily as a means of ob- 
taining low starting currents and not 
as a motor for high torque applica- 
tions, 

From the foregoing description of 
motor construction and performance, 
we may conclude that the application 
of the motors to continuous loads is 
chiefly dependent upon running effi- 
ciency considerations. While the tor- 
que characteristics are changed to 
produce the necessary starting torque 
with reduced starting currents, no 
particular consideration is given to 
the losses in the motor under starting 
conditions, 

When an induction motor is. con- 


Fig. 10. Excess thermal 
capacity is provided in 
the Westinghouse induc- 
tion motor shown on the 
opposite page to keep 
the temperature rise 
within acceptable limits 
during acceleration of a 
high inertia fan load 


a 
nected to a load of high moment of 
inertia and with frequent starting 
and stopping, we must consider the 


‘amount of heat generated in the 


various members as the motor changes 
in speed. The rate of acceleration of 
the load is proportional to the avail- 
able torque of the motor and in- 
versely proportional to moment of 
inertia of the system. This results 
in a time of acceleration which is 
shorter the higher the available tor- 
que. From our consideration of tor- 
que for various rotor resistance, we 
see that the power dissipated in the 
rotor is higher for the higher resist- 
ance. Since the total heating in the 
rotor is a product of the time of ac- 
celeration and the average loss in the 
rotor, we find that the rotor heating 
is independent of the rotor resistance. 
It actually is equal to the total 
energy absorbed in the accelerated 
mass. This indicates an overall effi- 
ciency of the rotor of 50 per cent 
during acceleration. 

The heating of the rotor when the 
whole system is subject to a change 
in speed is well. illustrated by the 
mechanical analogy shown in Fig. 6. 
Here a constant speed source of 
power is coupled to the system 
through a clutch with speed torque 
characteristics identical with the 
motor in question. The output clutch 
plate itself may be considered equiva- 
lent to the rotor which is rotating at 
speed n due to friction with the other 
plate which is rotating at constant 
speed no. 

The torque required to change the 


speed of the flywheel is proportional 


to its moment of inertia and its ac- 
celeration. The input to the clutch is 
proportional to the product of its in- 
put speed n. and the torque T. The 


the difference of the motor torque 
and the load torque i.e. (T-T:). This 
results in the heating energy in the 
rotor (clutch) being independent of 
the torque if the load torque is small. 
Figure 7 shows the angular momen- 
tum K, plotted against n. This is 
used so that the heating and other 
energy components are represented 
by areas under and over the curves. 
The sloped line AD is K, and the 
horizontal line is Kno. 


With a negligible load torque, we 
see that the energy input in ac- 
celerating from O to n is given by 
K, x n and is represented by the 
area ABFE. The part of this ab- 
sorbed by the rotating mass is ob- 
viously % K,? represented by the 
AEG. Hence the remaining area 
ABFG represents the heating in the 
rotor due to the acceleration from 
speed O to speed n. By the same rea- 
soning the heating in the rotor in a 
speed change from n1 to n2 is given 
by the area HIJK which may be 
shown is proportional to the differ- 
ence of the square of the slips. This 
loss due to slipping is much the same 
as exists in the clutch. 


Heating with Changes in Speed 

The heating of the stator bears the 
same ratio to the heating of the rotor 
as does its resistance to the resist- 
ance of the rotor. From this we see 
that for the minimum total heating of 
the motor it is desirable to have a 
small ratio of stator to rotor resist- 
ance. Since there is a limit to how 
low the stator resistance can be made, 
low stator heating is accomplished by 
a motor with a higher rotor resist- 
ance. The rotor heating on accelera- 
tion as previously pointed out is equal 
to the energy absorbed by the moving 
mass and independent of rotor resist- 
ance. This takes place during the 
change of motor speed from zero to 
full speed and a change of slip from 
unity to zero. When .a motor is plugged 
to a stop the speed changes from full 
speed to zero speed and the slip from 
two to unity. This results in a rotor 
having a rotor heating of three times 
that for acceleration. From this we 
see that a plug reversal has four 
times the heating of an acceleration. 


Since all these changes in speed 
take place over relatively short spaces 
of time, we may without much error 
neglect the dissipation during the 
changes. This means that the heat 
results in increasing the temperature 
of the member in which it is gen- 
erated. Hence the temperature of the 
rotor at the end of an acceleration 
will be proportional to the rotor heat- 
ing and inversely proportional to its 
thermal capacity. Incidentally, the 
losses during acceleration are 30 to 40 
times as great while running at full 
load since the losses vary as the 
square of the line current. From this 
we see that although the motor may 
be perfectly capable of dissipating the 
heat generated when considered over 
the whole duty cycle, it is possible 


torque available for acceleration is for the rotor winding to overheat on 
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a single acceleration. This is more 
true on the double deck motor than 
for any other. 

The double deck motor may be 
considered without much error as be- 
ing equivalent to two separate mo- 
tors. The top part will be equivalent 
to a rotor with torque characteristics 
shown on curve 3 of Fig. 1, while the 
bottom part will have characteristics 
as shown on curve 1 of Fig. 1. When 
we consider two motors connected to 
the same inertia load it is necessary 
that the total rotor heating be the 
same as if one motor is connected to 
the same load. However, the division 
of heating between the two rotors 
will be proportional to their respec- 
tive contributions to the torque. Since 
the upper winding of the double deck 
rotor contributes most of the torque 
during acceleration and has a much 
smaller thermal capacity, one can 
well see what temperatures it may 
attain when the motor is accelerating 
a high inertia load. Even if excessive 
temperatures are not reached, the 
temperature differentials result in 
unequal expansion and contraction 


which may finally cause a mechanical 


failure in the rotor bars. It is for 
these ‘reasons that Class 2 motors 
should not be used on applications 
with frequent starting and stopping. 


The mechanical analogy to the 
double deck motor is shown in Figure 
8 where the top deck is represented 
by a small clutch (C) with high torque 
transmission and the bottom deck 
by a large clutch (B) with small 
transmission. Here we see that the 
heating is highest in the small clutch 
transmitting the most torque. The 
folly can be seen in using such a 
transmission scheme for accelerating 
a high inertia load. 

One way to reduce excessive heat- 
ing in the rotor of a squirrel cage 
induction motor when accelerating 
an extremely high inertia load is to 
make use of a multi-speed motor. 
These multi-speed motors have 2, 3, 
or 4 running speeds depending upon 
the design of winding. Any primary 
winding can be arranged for a re- 
grouping connection which gives two 
fixed speeds, one one-half the other. 
It is also possible to wind two separ- 
ate windings on a stator and by re- 
grouping this second winding to get 
a total of four speeds. By going 
through the proper sequence of op- 
eration by starting on the low speed 
winding and successively transferring 
from one winding to the other up to 
the maximum speed, a motor can ac- 
celerate a given inertia with only 25 
per cent of the rotor loss if the motor 
load were accelerated with a single 
speed motor. The comparison of 
heating is shown in Fig. 9, and it is 
obvious that the higher the number 
of speeds the lower the rotor losses, 
and with an infinite number of speeds 
the rotor loss would be zero. This 
condition is approached with a vari- 
able frequency drive where a squirrel 
cage motor is controlled in speed by 


Fig. 11. Power for the spindle of«his. Bardens & Oliver turret lathe is furnished by a 
’ Westinghouse reversing, two-speed induction motor 


varying the frequency applied to the 
stator. This represents a very special 
form of control, and though it has 
been used in many instances is not 
particularly applicable to machinery 
electrification and will not be de- 
scribed further here. 


Multi-Speed Motors 

The multi-speed motor is also very 
effectively used in decelerating a load 
by transferring from the high speed 
to the low speed windings in sequence 
and is a much more efficient and def- 
inite way of slowing down a squirrel 
cage motor than by plugging. 

While the use of a multi-speed mo- 
tor materially reduces the losses dur- 
ing acceleration, the motor is prac- 
tical for this purpose only when the 
external inertia is large compared to 
the inertia of the rotor itself. This is 
due to the fact that the multi-speed 
motor itself is larger than a single 
speed motor and therefore has con- 
siderably more inertia in its rotor 
than a single speed machine. Also 
the same results can be obtained by 
the use of a wound rotor induction 
metor with external secondary resist- 
ors. However, many applications de- 
mand slow-downs at the end of the 
cycle, and here the multi-speed squir- 
rel cage motor is very effectively 
used. 

The use of a-c commutator motors 
is somewhat limited because of poor 
commutation but on single phase 
supply lines the repulsion type of 
motor is often used for accelerating 
high inertia loads. With this type of 
motor as with d-c motors the heat- 
ing in the rotor is small on accelera- 
tion and presents similar character- 
istics to a variable frequency system. 
These losses are illustrated in Fig. 9. 


With this background on the funda- 
mental characteristics of sqirrel cage 
induction motors, let us turn our at- 
tention to some definite applications. 


Definite Applications 


For the largest group of applica- 
tions as represented by fans, pumps, 
compressors, conveyors, etc., which 
are started and stopped infrequently 
and have low inertia loads so that the 
motor can accelerate in a few sec- 
onds, the conventional general pur- 
pose motor can be used. If the motor 
is installed at a location where there 
is limitation on the starting current 
the Class 1 motor can be used, or if 
the current is still in excess of what 
can be permitted then reduced volt- 
age starting is employed. On those 
applications where reduced voltage 
starting does not give sufficient 
torque to start the load with either 
general purpose or Class 1 motors, 
the Class 2 motor with its high in- 
herent torque along with reduced 
starting current supplied with com- 
bination with reduced voltage start- 
ing will solve the problem. 


On those applications such as some 
conveyors and compressors some- 
times requiring starting torques of 
at least twice full load motor torque, 
the Class 2 motor must be used with 
full voltage starting. 


One type of drive in this general 
classification which sometimes re- 
quires special consideration is the 
drive for large fans. These drives, 
once they are accelerated, run con- 
tinuously at full load, and therefore 
it is desirable to have the best pos- 
sible efficiency and power factor. 
However, some of the fans have ex- 

(Continued on page 130) 
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Trends in Steam Boiler Designs of Our 
Friends and Enemies 


In Great Britain, the most popular boiler capacities in the principal plants 
range from 200,000 to 300,000 lb per hr. One boiler is rated at 550,000 lb 
per hr. Two boilers per turbo-generator is preferred practice. Maximum 
pressure, 1900 psi, final temperatures 930 to 960 F. Regenerative feed- 
water heating widely applied. Boilers designed for radiant heat absorp- 
tion. Trend is toward use of bent tubes.’ 


In Germany, trend is toward radiant boilers, natural circulation, bent 
tubes, elimination of sectional headers. Capacities range up to 440,000 lb 
per hr. Steam pressures of 1750 psi at 925 F found to be reliable.’ 


‘a 1914, ELECTRICITY was sup- 
plied in Great Britain from 459 
generating stations; the cycles rang- 
ing from 25 to 40 and 50. In 1939 an 
electrical output nine times greater 
than that of 1914 was supplied from 
167 generating stations, at a common 
frequency of 50. The change was 
largely the result of the Electricity 
(Supply) Bill passed by Parliament 
in 1926, when a measure of. order was 
introduced into the business of elec- 
tricity generation in Great Britain. 
Of the then-existing power stations, 
some were prominent by virtue of 
their high operating efficiency and 
low generating costs, and the Central 
Electricity Board, created by the Act, 
was empowered to select, control and 
interconnect such stations. Thus was 
formed a nucleus system on which 
was developed a nationally coordinate 
electricity supply. The now well- 
known “Grid” came into existence, 
and its standards have exerted a ma- 
jor influence on the subsequent de- 
sign of British power stations. 


By concentrating the electrical out- 
put into relatively few stations, it has 
been possible to employ large and 
efficient turbo-generators, and the in- 
crease in turbo-generator size has 
necessitated a corresponding increase 
in boiler capacity. This tendency has 
been accentuated by the desire to in- 
stall the minimum number of boilers 
per generating set. Turbine heat con- 
sumption has been reduced by suc- 
cessive rises in steam pressure and 
temperature, and these conditions, in 
turn, have been satisfactorily met by 
boiler designers. 


Boiler Development 

Twenty years ago, boilers having 
a capacity of 100,000 lb. per hr were 
about the maximum installed in Brit- 
ish power stations, but now at least 
one boiler is in service with a capac- 
ity of 550,000 Ib per hr. The pre-1939 
tendency was to dispense with boilers 
below the 100,000 Ib per hr class, and 


1An article prepared for exclusive use in 
Power Plant Engineering by Sydney D. 
Scorer, AMIME. 

*Information gleaned from an article in 
the March, 1045, issue of ne gegen and 
Boiler House Review, published b ngi- 
heering Review Publishing Co., Ltd., of 

ndon, England. 


even in the year 1937 to 1938 there 
was a reduction of six per cent in 
their numbers. According to recently 
published information the greatest 
increase in numbers is in the 200,000 
lb per hr and higher class. There are 
now 39 boilers rated at 200,000 Ib to 


250,000 1b per hr; producing a total 
of 8,696 x 10° lb per hr; and 30 boilers 
rated at 251,000 to 300,000 Ib per hr, 
producing a total of 8.06 x 10° lb per 
hr. The limiting factors are the size 
of the turbo-set and the number of 
boilers allowed per set. Most British 


Fig. 1. Bent-tube boiler built in Great Britain for an output of 200,000 lb per hr: 650 psi, 
875 F steam 
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power-station engineers prefer to use 
two boilers per turbo-generator, each 
boiler having an economic capacity 
of 50 per cent of the total output 
required, but capable of supplying 65 
per cent of requirements at its max- 
imum continuous rating. Until boiler 
availability equals that of turbines, 
it is probable that this standard will 
remain. ; 

Steam pressures in British power- 
station practice have gradually risen 
to a maximum of about 1,900 psi; a 
common pressure after 1920 being 
350 psi. After 1930 a number of well- 
known stations installed boiler plants 
for 600 to 650 psi. This represents 
average practice up to the present 
time. During 1936 to 1938 the in- 
crease in the capacity of boilers gen- 
erating steam at over 550 psi was no 
less than 71 per cent, and in 1944 
some 14 x 10° lb of steam per hour 
were being generated at between 600 
and 700 psi. At the time of writing, 
a few power stations are constructed 
or are in process of construction for 
steam pressures ranging from 1,200 
to 1,900 psi. The final steam tempera- 
ture in these stations varies from 930 
to 960 F deg (499 to 516 C). Wartime 
conditions have necessarily tended 
to restrict the erection of plants re- 
quiring alloy steels, so that the most 
commonly used superheat tempera- 
tures are from 800 to 850 F (427 to 
454 C), requiring only mild steel 
tubes. 

In British practice the most widely 
applied method of increasing power- 


in) 





Fig. 2. Radiant type 
boiler of German 
design with furnace 
for pulverized lig- 
nite corner firing: 
440,000 lb per hr 
capacity 1800 psi, 
932 F steam with 
reheater 


plant efficiency is by the use of re- 
generative feedwater heating. The 
feedwater temperature thus obtained 
is at a present maximum of about 
400 F (204 C) in the 1,400 psi boilers, 
while in the more common 600 psi 
designs it is from 300 to 350 F. (149 
to 177 C). Large turbine economies 
have resulted, but boiler design has 
been affected in that the flue-gas tem- 
perature cannot be reduced by the 
economizer to a figure consistent with 
maximum efficiency. Air heating has 
in consequence been generally adopted 
to solve the problem, but when the 
heated air temperature is likely to 
exceed 350 F (177 C), it cannot be 
used with mechanical stokers. This, 
in some installations, has influenced 
the decision to employ pulverized fuel 
firing. 
Heat Distribution 

A consequence of the steady in- 
crease in boiler capacity, steam pres- 
sure and temperature has been a con- 
tinuous change in the relationships 
between the amount of heat required 
for water heating, steam formation 
and steam superheating within the 
boiler. Moreover, the increased tem- 
perature on the water and steam sides 
has necessitated the transmission of 
heat at the highest practicable tem- 
perature to achieve the greatest ef- 
fect. The advantages of radiant-heat 


transmission were recognized when 


the failure of refractory-lined fur- 
naces at high heat ratings led to the 
adoption of water walls. Thus the 
heating surface in the neighborhood 


of the furnace zone has acquired 
much importance, and in power sta- 
tion practice it invariably consists of 
water tubes; bare, block-covered or 
finned. The superheater surface, also, 
has been massed nearer to the fur- 
nace, so that the requisite tempera- 
ture head can be made available, and, 
in the radiation-convection type, part 
of it forms a proportion of the fur- 
nace radiant-heat receiving furnace. 

A trend of preference is towards 
the use of bent-tube boilers, and 
Fig. 1 shows an example of this type 
developed by Mitchell Engineering 
Ltd. of London and Peterborough. 
This boiler was designed for an out- 
put of 200,000 lb per hr at a steam 
pressure of 650 psi and a final steam 
temperature of 875 F (468 C). The 
front bank tubes are widely pitched 
to form a slag screen, and are also 
staggered to facilitate radiant-heat 
absorption. A steam receiver is situ- 
ated above the rear steam drum and 
is connected to both drums. The fur- 
nace is cooled by bare tubes; refrac- 
tory or metal blocks being fitted over 
the tubes where necessary. The super- 
heater is of the convection type, but 
a combined radiant-heat and convec- 
tion superheater is provided when 
warranted by the working conditions. 
A special feature has been made of 
boiler availability. 


Recent Trends in 


German Boiler Design 


Many of the most advanced ideas 
on the construction of modern boilers 
originated in Germany and it is ap- 
parent that the number of types man- 
ufactured in that country became so 
great that for economy purposes a 
standardization of boiler types was 
adopted shortly before the war. Fuel 
conditions, however, still compel the 
use of a considerable number of types 
distinguished chiefly by differences in 
water-cooled furnace designs. The 
trend has been toward a radiant heat 
boiler particularly suitable for the 
fuel available, the characteristics of 
which have been and still are giving 
operating troubles. 

Radiant boilers of the natural cir- 
culation type are trending in design 
toward the use of bent tubes entirely, 
with the elimination of sectional 
headers. Another of the newer fea- 
tures of basic German-built radiant 
boilers is the employment of a sep- 
arator drum which is not subjected 
to high furnace temperature thus per- 
mitting it to carry a low water level. 
To do this, however, requires ample 
steam and water circulator areas be- 
tween separator drum and _ upper 
boiler drum, a problem which, appar- 
ently, has not been completely solved, 
judging from recent reports, though 
the use of throttling devices in the 
steam circulators has proved effective 
in some cases. 

In the development of radiant 
boilers, economizer sections have been 
incorporated which raise the temper- 
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ature of the water to the evaporative 
point thus reserving the radiant sec- 
tions of the boiler for steaming pur- 
poses exclusively. Reports indicate 
that this method of operation has 
greatly aided the maintenance of 
water level, particularly in high pres- 
sure boilers. 
Uniform Water Distribution 

One outstanding accomplishment 
reported is the achievement of uni- 
form water distribution to the individ- 
ual evaporative tubes, every circuit 
having its own independent water 
supply by downcomers from the top 
drum or separator drum. Latest de- 
signs for operation at highest pres- 
sures employ no heated downcomers, 
which, it is reported, results in stable 
natural circulation. 

In the latest type of German boil- 
ers for operation at the highest pres- 
sures heated downcomers are com- 
pletely eliminated, and this results 
in entirely stable natural circulation. 
As a matter of fact, it is reported 
that in many German boilers of this 
type the great length of vertical ris- 
ers has caused excessively high rates 
of circulation, so that it had to be 
throttled by the installation of orifices 
in the circuit. 

LaMont boilers have been built in 
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Fig. 3. German boiler (Schmidt-Hartman) 
designed for use of pulverized lignite: ca- 
pacity 120,000 lb per hr, 1800 psi, 942 F 
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Germany for capacities as large as 
220,000 Ib per hour. The looped ar- 
rangement of the water wall tubing 
employed in German LaMont designs 
was found to be not sufficiently reliable 
where the tube length is great; this 
being due to the fact that evaporation 
occurs in the descending legs of the 
loop as well as in the upper part of 
the ascending leg. This steam cre- 
ates a lift which counteracts the pres- 
sure of the circulating pump. It is 
further reported that in the case of 
slanting tubes a separation of water 
and steam may occur in the bend of 
the loop which may result in the 
creation of stationary steam pockets 
at that point. The ensuing dissocia- 
tion of the steam may then lead to 
very rapid local corrosion. 


Similarity of Design 


The. various German boiler types 
of recent design generally resemble 
each other regarding outer contour, 
dimensions and disposition of the 
heating surfaces. Superheaters and 
economizers employed in the various 
designs, including forced-circulation 
types, are completely identical, and 
the evaporation parts differ only with 
respect to tube diameter and whether 
or not boiler drums are employed, 
these latter, of course, being absent in 
the once-through type. This similarity 
of design is chiefly due to the com- 
bustion conditions which determine 
size and shape of furnace, and, with 
it, boiler dimensions proper. Forced- 
circulation boilers weigh about 4 per 
cent on the average, and 7 per cent 
less, at most, than the natural cir- 
culation. type. If the boiler structure 
is included, forced circulation boilers 
at the most may weigh 10 per cent 
less than units of the natural circula- 
tion type. This may be narrowed 
down by the use of smaller tubes 
for natural circulation boilers. 

German designers are of the opin- 
ion that present practice will, in the 
main, continue for some years to 
come. Further progress in the knowl- 
edge of boiler circulation and flow 
distribution and its more scientific 
application to boiler design appears, 
however, to be a matter of some 
urgency; increased attention should 
‘also be paid to feedwater treatment. 
Further development of combustion 
equipment is recognized as one of the 
most important tasks. 

German. experiencé with steam con- 
dition of 1750 psi and 925 F and high 
extraction pressures, as well as, 
interstage reheating has proved con- 
ditions to be as reliable in operation 
as somewhat lower temperatures and 
pressures. Even temperatures of 968 
to 986 F are contemplated as a means 
of dispensing with reheating and still 
not exceeding 13 per cent moisture 
in the turbine exhaust steam. Such 
high temperatures, however, will re- 
quire high heat-resistant steels which 
are not immediately available al- 
though German steel makers claim 
they have succeeded in providing 
suitable substitute materials. 


Lubrication Depart- 
ment Organization* 


By C. A. Bailey 


Gary Steel Works 
Carnegie-Illinois Steel Corp. 


WHEN SETTING up an organization 
to handle the maintenance and oper- 
ation of mechanical equipment, it is 
advisable to make special provision 
for lubrication. Thus, one unit of 
the maintenance department will be 
responsible for lubrication. Under 
such a set-up, lubrication assumes its 
rightful importance and does not be- 
come an item to be taken care of 
only after all other mechanical work 
has been completed or as an odd job 
to be done in spare time. 

When a lubrication department is 
being established in a new plant, the 
problems are quite different from 
those involved in the installation of 
a new system in an old plant. In the 
new plant the machinery is modern 
and designed for easy, adequate lub- 
rication at all times. The lubrication 
department should then be staffed 
with craftsmen trained to maintain 
and service all the equipment in the 
plant. The size of the department and 
its organization will depend upon 
plant conditions equipment. 

Whenever possible, the lubrication 
engineer should work with those in 
charge of layout, operation and main- 
tenance so that most effective lubri- 
cation equipment may be installed 
when the machinery is built and the 
whole coordinated to assure most ef- 
ficient and economical lubrication at 
all times. 

In a well organized lubrication de- 
partment, the lubrication engineer 
has the following duties, the list be- 
ing, of course, subject to modifica- 
tion according to the size and depart- © 
mental set-up of the company or 
plant. 

. Ordering of lubricants. 

. Storage and dispensing. 

. Application. 

. Reclamation. 

. Installation of lubricating equip- 
ment. 

. Maintenance of lubricating 
equipment. 

. Recommendations as to solu- 
tion of lubrication problems and 
equipment for new machinery, 
cooperating with designers when 
necessary. 

The number of lubricants should 
be limited to as few as possible, yet 
a sufficient variety of kinds and types 
must be provided to permit proper 
lubrication of the equipment in use. 
A survey of needs, listing each piece 
of equipment and the types of lubri- 
cant required to service it, will serve 
as a basis for ordering lubricants. 
Preparation and intelligent use of 
charts, thorough training of the crew, 
and_adequate supervision is essential. 

*Condensation of a paper presented 


before Chicago meeting of Association of 
Iron and Steel Engineers, April 3, 
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Chemical De-Scaling of a 
Modern Steam Generator 


Details of two chemical treatments, a year apart, for 
cleaning a 2-drum, D-type, 150,000 lb-per-hr, 425-psi, 
735 F unit... Unit typical of many now operating 
... Treatments illustrate progress in treating tech- 
nique ... Single tube experiments, made first, prove 
value of preliminary data before making actual 
treatment ... Treatment A gave average scale re- 
moval of 99.3 per cent, treating for 6 hr contact time 
at 170 F ... Treatment B gave average scale re- 
moval of 99.7 per cent, with slightly different treat- 
ment from A, for 6 hr contact time . . . Composition 
of deposits before treatment, temperatures during 
treatment, amount of deposit removed, composition 
of deposits after treatment, shown in tabulations 


By VV] é. WSrines 


Power Division 
The Dow Chemical Co., Midland, Mich. 





HE DOW CHEMICAL CO. of 

Midland, Mich., and one of its 
subsidiaries, Dowell, Inc., made their 
first venture into the field of chem- 
ical cleaning of large power plant 
equipment on January 15, 1936. This 
project was the acid cleaning of 
a 13,663-sq ft hairpin-tube integral 
economizer. Since that time the two 
organizations have worked hand in 
hand with the research departments 








































































































in the development of improved treat- 
ing techniques. A great variety of 
deposits have been successfully re- 
moved from many types of equip- 
ment since that time. 

The following discussion will be 
confined to two treatments of a Fos- 
ter-Wheeler, 2-drum, D-type steam 
generator designed for a maximum 
load of 150,000 1b of steam per hour 
at 425 psi and a final steam tempera- 
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Fig. 1. 











ture of 735 F. This unit is equipped 
with a 1960-sq ft, 4-loop pendant-type 
undrainable superheater, and a 12,852- 
sq ft integral economizer. The fur- 
nace is completely water cooled and 
is designed for oil and gas firing. 
Figure 1 shows a cross section of this 
steam generator. 

These two treatments were selected 
for discussion because: (1) this boiler 
is typical of a great many units oper- 
ating in this country today, but dif- 
fers in that during the four years of 
operation, this unit has had an “‘Avail- 
ability Factor” of 98.0 per cent and 
an “Availability-Capacity Factor’ of 
87.4 per cent and (2) the treatments 
illustrate the progress made in treat- 
ing technique in one year. 

Treatment A 

This unit had operated 7,077 hr 
and evaporated an equivalent of 
63,400 1b of steam per square foot of 


Left—Vertical cross-section, and Right—Horizontal cross-section of 2-drum steam generator, designed for maximum output of 
150,000 lb per hr of 425-psi, 735-F steam; unit cleaned as described in this article 
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OPERATING HRS 


Table I. Chemical composition of scale before Treatment A 





3” Tubes 
First Row 
Generating 
Section 


3” Tubes 
Third Row 
Generating 

Section 


2/2” Tubes 

First Row 

Generating 
Section 


West 
Water Wall 
344” Tube 





Hydroxy Apatite Caw(OH):(PO,). 
Serpentine Mg;Si.07;*2H.0 
Vermiculite 
Analcite 
Hematite 


NaAl Si.0.°H.O 


(Mg, Fe)s(Al, Si)sO0(OH).*4H:O0 


45% 
10% 
20% 
20% 

5% 


45% 
15% 
15% 
15% 
10% 


50% 
20% 
20% 


10% 





heating surface since the’ last clean- 
ing. Pressure drop determinations 
across the economizer revealed that 
it was free of deposits, making it un- 
necessary to treat this portion of the 
unit. Samples of scale were turbined 
from representative tubes selected at 
strategic points throughout the unit. 
Table I gives the X-ray analysis of 
the deposits found in these tubes. 


Single Tube Experiments 
These analyses revealed a type of 
scale that was unusual for this plant. 
Due to this unusual type of scale, it 
was decided to conduct single tube 
experiments for the purpose of col- 
lecting the following data: 

(1) Determination of the opti- 

mum acid concentration for 
the complete treatment; 
Comparison of weights of 
turbinings before and after 
experimental treatments to 
determine the expected suc- 
cess of the complete treat- 
ment; 
X-ray examination of the 
original scale and that re- 
maining after treatment in 
order to select the proper 
auxiliary chemicals; 


(2) 


ARCH | 
wl2Sa woo 


_cent removal of scale. 


(4) Determination of silicate 
removal agent remaining in 
spent acid; and 

(5) Determination of required 
time and temperature of 
treatment. 


Two boiler tubes were closed at 
top and bottom with rubber stoppers 
fitted with pipe nipples. A surge tank 
equipped with a heating coil was con- 
nected to a gear pump, which circu- 
lated the treating solution through 
the two tubes in series and over- 
flowed back to the surge tank. Saran 
tubing was used throughout the ex- 
periments for all circulating lines. 
Four sets of tubes were treated with 
varying conditions and treating solu- 
tions. Results averaged above 94 per 
(Determined 
by weights of samples turbined from 
comparable tubes before treatment 
and treated tubes after.) 

From data collected in these expe- 
riments it was decided to treat the 
boiler with inhibited hydrochloric 
acid containing special addition agents 
appropriate to this particular scale. 
Data indicated that 6 hr treating time 
at a temperature of 170 F. would 
give a successful treatment. 


AUGUST 


INSTALLED FUEL 
OIL HEATER 


AVAILABILITY FACTOR 98.4% CAPACITY FACTOR 88.2% 


AVAILABILITY FACTOR 97.5% CAPAGITY FACTOR 


ACID CLEANED BOILER 


FACTOR 98.4 


o 
FEBRUARY MARCH 


JANUARY APRIL 


CAPACITY FACTOR 


TURBINED BOILER 


Control of Treatment Temperatures 

Prior to the treatment the boiler 
and setting were brought up to a 
temperature of approximately 200 F. 
The superheater outlet and drain 
valves were closed and the econo- 
mizer* inlet valve was closed. The 
boiler was then drained leaving the 
economizer and superheater full of 
water and shut off. The top of the 
boiler was vented outside and the 
treating solution was pumped into the 
boiler through the blowdown connec- 
tions at a temperature controlled be- 
tween 170 and 175 F. Three hours 
and forty minutes were required to 
pump 9700 gal of inhibited acid into 
the boiler, which filled it within 6 in. 
of the top of the steam drum. 

Table II is a record of: the solution 
temperatures during treatment at dif- 
ferent locations in the unit. The solu- 
tion was allowed to stand in the unit 
for 6 hrs and then drained. The 
boiler was then filled with hot water 
and drained. This washing process 
was repeated twice to insure thor- 
ough washing of the unit. 


Results of Treatment A 


Following the draining of the final 
wash water, the drums were opened 


SEPTEMBER 


NOVEMBER DECEMBER 
wonss woe o a 


an wan 


TURBINED BOILER 


REPAIRED | 
DRAFT FAN 


ACID CLEANED BOILER 


won rr) 


0 ow e 
JULY AUGUST 


MAY JUNE 


SEPTEMBER OCTOBER NOVEMBER: DECEMBER 


Fig. 2. Boiler availability data for unit shown in Fig. 1. Four-year availability factor. 98.0: four-year availability-capacity factor, 87.4 
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Table II. Temperature log during Treatment A, temperatures in degrees F 





Bottom 
North W. W. 
Header 


Bottom 
West W. W. 
Header 


Top West 
Water Wall 
Header 


Steam 


Time ‘Guan 





149 
140 
153 
153 
153 
149 
149 
149 
147 
147 


187 
174 
167 
169 
167 
165 
162 
162 
163 
160 

Average Temp. of Drained Acid. 183-188 

Average Temp. of Incoming Acid 170-173 





Table Ill. Turbining data before and after acid Treatment A 





WEIGHT OF SAMPLE IN GRAMS 
Average Before After Per Cent 
Treatment Treatment Removal 


2nd Row Generating Section 4 99.0 
2nd Row Generating Section 8.5 98.7 
2nd Row Generating Section 4:2 99.8 
2nd Row Generating Section 0.8 99.8 
West Water Wall 3:3 99.4 
East Water Wall 4.7 99.1 
North Water Wall 99.5 
Average 


LOCATION 








Note: The figures in the first two columns represent the weight of material 
turbined from adjacent tubes before and after treatment. 


Table IV. Average chemical composition of deposits after Treatment A 





Sludge In 
Mud Drum 


Turbined 
From Tubes 





Hydroxy Apatite Caw(OH)2(POx). 
Magnetite 

Hematite 

Iron 

Silica 

Amorphous 


5 to 10% 
Remainder 





The first column represents an average of the samples turbined after 
treatment from tubes adjacent to the tube deposits reported in Table I. 


Note: 


and some water wall handhole plates 
removed for an inspection of the unit. 
No evidence of corrosion was found. 
All heat exchange surfaces and steam 
separating equipment were clean and 
free of scale deposits. Representative 
tubes were turbined to determine the 
efficiency of the treatment. The data 
presented in Table III show that the 
actual treatment gave a higher per- 
centage of scale removal than the 
experimental tube treatments. 

Table IV shows the average chem- 
ical compositions of these deposits 
turbined from the boiler after treat- 
ment. This entire procedure is a clas- 
sic example of the need of prelimi- 
nary information before making an 
actual treatment. Without the data 
obtained from the single tube experi- 
ments, the chances of success would 
have been extremely remote. How- 
ever, as these data are compiled, fu- 
ture treatments become a matter of 
routine. 


Treatment B in Same Boiler_ 

This same boiler was again acid 
treated after 9055 hr of operation, 
corresponding to 1.03 yr of continu- 
ous operation. During this time the 
amount of 425-psi steam generated 
was equivalent to 85,700 lb per square 
foot of heating surface. 

Samples were turbined from rep- 
resentative locations of the boiler. 
Table V shows the X-ray analyses of 
these samples. Laboratory solubility 
tests indicated that a successful treat- 
ment could be made with inhibited 
hydrochloric acid, containing an in- 
tensifying agent, for 6 hr at 175 F. 
The intensifying agent is added to 
increase the solubility of the silica 
component of the scale. 

The treating set-up was made so 
that concentrated acid and intensifier 
could be pumped from the treating 
truck and mixed with hot water from 
the boiler feed pump on the way to 
the boiler to give the desired strength 
and temperature of solution. 


Table V. Chemical composition of scale before Treatment B 





Steam 
Generating Tube 
First Pass 


Tube 


Boiler 
Last Pass 


North East West 
Water Wall Water Wall Water Wall 





50% 
10% 
20% 
10% 
10% 


Hydroxy Apatite Caw(OH)2(PO,)« 
Magnetite 
Hematite 
Serpentine 
Vermiculite 


UP 423 


Mg;Si.0;°2H.O0 

(Mg,Fe):(Al, 81),00(0H),-444,0 
Unknown Pattern 

(Contains Mg&PO.) 


40% 
10% 
20% 
20% 
10% 


30% 
15% 
25% 
10% 
20% 


40% 
20% 
20% 
20% 





Table VI. Turbining data before and after Treatment B 





Per Cent 
Removal 


99.7 
99.8 
99.6 
99.6 
99.9 


Grams After 
Treatment 


Grams Before 
Treatment 





Steam Generating Tube (First Pass).... 811.7 2.1 
Boiler Tube Last Pass 3.7 
North Water Wall t *1.9 
East Water Wall i 3.8 
West Water Wall 





In this way 4000 gal of concen- 
trated inhibited hydrochloric acid and 
5700 gal of hot water were simul- 
taneously pumped into the boiler in 
one hour and 37 min at a tempera- 
ture of 175 F. Samples were drained 
from the boiler and checked for acid- 
ity. The temperature remained _rela- 
tively constant during the 6 hr of 
contact time. 

(Continued on page 99) 
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Flow of Coal in Chutes* 


War-time practices in the use of coal have presented problems 
resulting from wet coal such as ratholing and arching in bunkers 
and stoppages in chutes—Models used to study flow and stoppage 
problems—Physical properties of lot coal measured to find effects 
on flow characteristics—Essential features of chute design indicated 


By E. F. Wolf and H. L. von Hohenleiten 


Engineers, Consolidated Gas Electric Light and Power Co., Baltimore 





egg PLANT operators have 
been faced for many years with a 
number of major equipment prob- 
lems and since some of the more 
important mechanical difficulties have 
been overcome, those of a minor na- 
ture are now coming to the front. At 
the same time the constant improve- 
ments in the art of boiler design have 
magnified some of these minor trou- 
bles: Getting coal from the bunker 
to stoker hoppers or to coal-pulveriz- 
ing mills has been one of these prob- 
lems. 

Heretofore the operator usually has. 
been successful in keeping fairly dry 
coal flowing through his chutes, or 
in relieving stoppages due to wet coal 
by employing air lances and some 
judicious pounding at points where 
such stoppages occurred. With the 
use of one boiler for each turbine 
generator the prevention of coal stop- 
page now assumes major importance. 


MICRONS 


Size 


Fig. 1. Sieve analyses of coal (Representa. 
tive samples taken from scow deliveries and 
from Riverside storage lot) 


OF 


Fig. 2. Effect of moisture content of coal on 
static angle of repose (Riverside lot coal) 





When the Consolidated Gas Elec- 
tric Light and Power Co. of Balti- 
more began its expansion program in 
1939, it recognized the importance of 
a trouble-free coal supply and sur- 
veyed the field to determine the latest 
advances in the art of coal-handling 
and chute design. The chutes in- 
stalled at the Westport Station ex- 
tension and at the new Riverside gen- 
erating station represented the best 
engineering knowledge available up 
to that time. Chutes, in general, were 
kept at as steep an angle as possible, 
flared chutes were employed, and the 
angles of the sides of hoppers were 
maintained at 60 deg or steeper. This 
has resulted in a chute design, which, 
in general, has performed well with 
moderately dry coal. 

During the winter and early spring 
of 1943-1944, government regulations 
of fuel made it necessary to use large 
amounts of fuel reserves. This led to 
extensive use of coal from storage, 
which by reason of exposure to 
weather had absorbed large percent- 
ages of moisture. With this wet coal 
a great amount of ratholing and arch- 
ing took place in the bunkers and 
frequent stoppages occurred in the 
chutes from the bunker to the pulver- 
izing mills, especially at the River- 
side generating station. It was de- 
cided that a thorough study of this 
problem would be warranted and an 
experimental program was mapped 
out and carried through in the fol- 
lowing steps: 


4 6 4 6 


PERCENT OF MOISTURE 


Fig. 3. Effect of moisture content on density 
of coal (Measured in 1 cu ft box) 


1. Study of the flow and stoppage 
of coal in a transparent plastic scale 
model of one of the present chutes. 

2. Measurements of physical prop- 
erties of lot coal to study the cause 
and factors affecting stoppage. 

3. The development in successive 
steps of a new design of coal chute 
in scale-model form. 

Statement of Problem 

It has been observed over a num- 
ber of years that coal will stick in 
bunkers and chutes whenever the 
moisture content exceeds a certain 
limit for given types of equipment 
and coal. Stoppages when using lot- 
storage coal, have been more fre- 
quent at our Riverside plant than at 
our other plants, principally on ac- 
count of the method of storing coal 
at the former location. The stocking- 
out and reclaiming of coal by means 
of a bulldozer and “carry-all,” and 
the greater degree of compacting that 
the coal undergoes when stored by 
this means, is apparently responsible 
for a higher percentage of fines and, 
consequently, a greater ability of the 
coal to retain moisture. 

The fuel used at these stations is 
semibituminous coal produced in Dis- 
trict No. 1 from the central Pennsyl- 
vania: and northern West Virginia 
regions. 

Study of Flow of Coal in Scale Model of 
Existing Chute 

Since it was impossible to deter- 
mine either the exact location or the 
nature of each stoppage in the coal 
chutes at the plant, it was decided to 
make an exact transparent scale 
model of one of the existing chutes. 
This and most of the later models 
were fabricated from 30-mil sheet 
pyralin by molding it under boiling 
water over polished wood templates 
which conformed to exact inside di- 
mensions. This material is satisfac- 
tory for this purpose since it has a 
coefficient of friction not greatly dif- 
ferent from smooth steel plate. The 
lineal scale selected was one tenth 
full size, which is equivalent to a 
volume reduction of 1000 to 1. 

It was determined that all the 
phenomena which had been noted in 
the actual coal chute at an observed 
moisture content of between 5.5 per 


*Abstract of paper presented before the 
— section of the ASME on May 
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STATIC ANGLE OF REPOSE IN DEGREES 


DENSITY -POUNDS PER CUBIC FOOT 


Fig. 4. Effect of moisture and degree of 

compacting on static angle of repose (De- 

gree of compacting is expressed in. terms 

of change in density for coal of five dif- 

ferent moisture contents from 0.8 to 5.5 
per cent) 


cent and 6 per cent occurred in the 
model between 3.5 per cent and 3.75 
per cent moisture content. It is rec- 
ognized, therefore, that a scale fac- 
tor exists but that the scale effect 
will tend to give model results on the 
conservative side. 


Physical Properties of Coal 

To determine the cause of the stop- 
pages which were observed in the 
model and in order to effect improve- 
ments in design, it was found neces- 
sary to make quantitative measure- 
ments of those physical properties 
which seem to govern the flow of 
coal. The ratholing, arching, and 
sticking were found to be closely as- 
sociated with three mutually inter- 
related characteristics, namely, mois- 
ture content, degree of compacting, 
and.uniformity coefficient. The gra- 
dation of the coal affects the amount 
of moisture which can be retained 
and also the possible degree of com- 
pacting. : 

In these discussions the term “loose 
coal” is being used to indicate that 
the coal was placed loosely, one 
scoopful at a time, and every attempt 
was made to avoid compacting. The 
term “fully compacted coal’’ implies 
that the container was filled with 
coal and vibrated by mechanical 
means until no further change in 
volume could be observed. 


From the investigations, it is evi- 
dent that it is important to use the 
steepest possible angles, preferably 
75 deg or more, in the design of coal 
chutes if moisture contents higher 
than 3 per cent are encountered. All 
of the tests have indicated that the 
degree of compactness or density of 
the coal greatly affects the flow char- 
acteristics. 

DENSITY OF LOOSE AND FULLY Com- 
PACTED COAL WITH VARIOUS MOISTURE 
CoNTENTS—Weights have been plot- 
ted for loose and fully compacted 
coal in Fig. 3. 


ANGLE AT BASE OF CONE IN DEGREES 


Percent of Moisture 


Fig. 5. Efect of moisture content of dynamic 
angle of repose 


EFFECT OF. MOISTURE CONTENT ON 
DEGREE OF COMPACTING OF CoAL—To 
gain a better understanding of the 
interrelation of moisture content 
and degree of compacting additional 
tests were made, and the informa- 
tion is plotted in Fig. 4. 


DYNAMIC ANGLE OF REPOSE—An- 
other series of tests was carried 
out in which the coal was permitted 
to fall through a 2-in-sq opening in 
the bottom of a 1-cu ft box. The 
angle of the cone formed by the 
loosely falling coal is plotted in Fig. 
5 


ANGLE OF SLIDE OF COAL WITH ONE 
Per CENT TO 16 PER CENT MOISTURE 
CONTENT ON VARIOUS METAL AND NON- 
METALLIC SuRFACES—The suitability 
of various materials for coal chutes 
was studied. The angle at which coal 
will slide off these various materials 
is one indication. A large plate was 
arranged in such a fashion that it 
could be raised slowly from the hori- 
zontal position. Various materials 
were attached to this plate and 
equal amounts of loose coal care- 
fully placed along the top part of 
each material. The angles of slide 
are plotted in Fig. 6. 


These slide tests represent un- 
restricted flow with one surface of 
contact. The influence of three con- 
tact surfaces was determined by us- 


ANGLE OF SLIDE IN DEGREES 


8 
PERCENT OF MOISTURE 


Fig. 7. Effect of moisture content on angle 
of slide in channel (Measurements made in 
channel 12 in. wide, 6 in. deep, and 36 in. 
long. formed from cold-rolled sheet steel. 
(Depth of coal in channel 2% in.) 
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“ANGLE OF SLIDE - DEGREES 


4 
PERCENT OF MOISTURE 


Fig. 6. Effect of moisture content on angle 
of slide on plane surfaces 


ing channel-shaped metal chutes, 
Fig. 7. This figure shows that the 
slide-angle curve for steel also has 
a maximum value. 

A series of experiments was also 
performed with cylindrical pyralin, 
glass, and steel tubes to determine 
the variations between the forego- 
ing conditions and one in which no 
free surface of coal exists. 

Test points have been incorporated 
on the graph shown in Fig. 8, and 
an average curve has been drawn to 
show the trend. It will be noted that 


ANGLE OF SLIDE-DEGREES 


0 
PERCENT OF MOISTURE ‘ 
Fig. 8. Effect of moisture content on angle 
of slide in steel cylinder (Measurements 
made in 3-in. diam steel tube, 36 in. long) 


PRESSURE AT GASE OF COLUMN OF COAL - POUNDS 


HEIGHT COLUMN OF COAL~ EXPRESSED AS oO 


Fig. 9. Side-wall friction test (Pressure at 

base of column of coal of various moisture 

contents measured at successive heights in 
3-in. diam steel tube, 3 in. high) 
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the angle of flow increases until it 
reaches a maximum at 10 per cent 
moisture and decreases thereafter. 

At least three types of flow have 
been observed in these experiments, 
which account for the nonuniform 
behavior in the intermedate mois- 
ture ranges, as shown in Fig. 8, and 
are as follows: 

Granular flow, in which there is 
distinct movement of one particle 
with respect to the others, occurs 
with fairly dry coal. 

Plug flow, in which the whole col- 
umn of coal moves as one mass with 
no apparent relative movement of 
individual particles, occurs at high 
moisture contents. 

With moisture contents corre- 
sponding to the trough of the “den- 
sity-moisture curve,” Fig. 3, there 
exists a transition type of flow which 
resembles viscous flow. 

The transition from granular flow 
to plug flow cannot be clearly de- 


/ 
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: 
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TAPER OF SIDE OF CONE-INCHES PER FOOT OF HEIGHT 


Fig. 10. Effect of taper of cone on flow of 

coal (The moisture content at which stop- 

page occurred was measured in concentric 

steel cones of varying tapers, 2-in. diam 
at outlet and 12 in. high) 


PERCENT OF MOISTURE IN GOAL 


Fig. 11. Moisture content of coal used at 

Riverside plant (Cumulative per cent of 

weekly periods with moisture content of 
coal above given amounts} 


fined and is influenced by the phys- 
ical composition of coal. In this re- 
gion of change in type of flow, it 
was difficult to obtain reproducibil- 
ity in many tests. 

FLow or CoAL IN Pipes WITH UNI- 
FORM AND ENLARGING DIAMETERS— 
Stoppage occurred in a 3-in. cylin- 
drical pipe at 7 per cent moisture, 
while a tapering pipe was capable 
of carrying coal of any moisture 
content up to the limits of the test 
(16 per cent). 

EFFECT OF PARTIAL OBSTRUCTION OF 
OUTLETS FO CoAL CHUTES—Observa- 
tions were made on the effect of 
small obstructions on the angle of 
slide in cylindrical steel tubes. It 
was noted that, above 4 per cent 
moisture content, a very small re- 
striction at the end of a pipe, either 
in the shape of a small segment, or 
in the shape of a minute annular 
ledge, was sufficient to raise the 
angle of slide to 90 deg, or even to 
prevent flow in’ a vertical position. 

Sme-WaLt Support OF COLUMN OF 
CoAaL BY SMOOTH CYLINDRICAL PIPE— 
During the model tests, the vertical 
load that the coal exerted at the 


‘bottom of the chute system was 


measured. It was found to be equal 
approximately to the weight of a 
column of coal 1 diam in height. 
Basic tests were made to determine 
the influence of a given head of coal 
in producing flow through a chute. 
All curves, plotted in Fig. 9 show a 
fairly uniform rise up to 1 diam and 
then flatten out considerably, show- 
ing a very small gain in pressure on 
the bottom from addition height of 
column. 

CONSTRICTING CHUTES OR HOPPERS— 
The curve representing the moisture 
content at stoppage ‘in cones of .vary- 
ing tapers increases rapidly with the 
increase in steepness of cones, Fig. 
10. With the sharp angle cones it 
was possible to re-establish flow by 
further increase in moisture content. 
The pronounced effect of compact- 
ing on the stoppage of coal in hop- 
pers may be seen by a comparison 
of the two curves in this figure. 

EFFECT OF ADDITION OF OIL: AND 
WETTING AGENTS ON FLOWING PRoP- 
ERTIES OF CoaL—The use of admix- 
tures to lubricate the sides of a chute 
was considered and various experi- 
ments were. made to establish the 
effect of oils and wetting agents. No 
appreciable improvement of practi- 
cal value was obtained with these 
admixtures. 

Revised, Model Design 

_ With \the basic data available, - it 
was decided that improvement to the 
existing chute system could be ac- 
complished without change in the ar- 
rangement and controls of feeders 
or without alterations of any main 
structural. members or mechanical 
equipment. 

From the shape of the curve show- 
ing variations.in moisture content of 
coal during the. operating year, Fig. 
11, it may ‘be seen that a moderate 





Fig. 12. Schematic outline of various test 
assemblies 
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Fig. 13. Schematic sketch of “Breakaway” 
(Typical flow of coal at change in direction) 


improvement in chute performance 
actually represents a considerably 
decrease in the number of days in 
which trouble may be expected. It 
was with this thought in mind that 
the redesign of the experimental coal 
chute was begun. 

Successive steps of new design in- 
corporating certain features, to be 
mentioned, were tried in model form. 
Essentially:..these features are in- 
tended to approach-streamlined flow 
of the coal similar to the flow of 
fluids in an efficiently designed sys- 
tem and are: 

1. Avoidance of sudden constric- 
tions and sharp changes in direction. 

2. Minimum angles of convergence 
of lines of flow, preferably approach- 
ing zero. 

3. Minimum practical taper in 
hoppers. 

4. Maximum possible angle of in- 
clination with horizontal throughout 
the system. ‘ 

5. Use of round shapes in. prefer- 
ence to square or rectangular shapes. 


Altogether 40 setups were tested 
covering the full range from a large, 


(Continued on page 100) 
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What the Power Engineer Needs to Know About 


THE SKIP HOIST 


HE SKIP HOIST has a definite 
place in the layout of steam plant 
coal and ash handling equipment. In 
the average proposition the selection 
may be an inclined belt conveyor, a 
bucket elevator, or a skip hoist— 
either vertical or inclined—for the 
coal. The higher the lift the better 
the skip fits in, especially if the coal 
is corrosive or has been treated with 
oil. A high skip hoist of large capac- 
ity will as a rule cost less than a 
steel-encased bucket elevator, both in 
first cost and maintenance. The belt 
conveyor has the edge on the skip, 
unless the property layout does not 
readily provide the space necessary 
to attain the lift on an 18-deg incline. 
The outstanding advantages of the 
skip are its few moving parts, its 
ability to handle large lumps (not 
usually a factor of importance), easy 
protection against corrosion and abra- 
sion, and adaptability to various 
paths (Fig. 1) with almost unlimited 
height of lift. The three types avail- 
able are:— 

Uncounterweighted, in which the 
bucket is hoisted, discharges its load 
and returns by gravity, overhauling 
the motor acting as a dynamic brake. 

Counterweighted, in which the 
weight of the bucket plus one-half 
the load is balanced by a counter- 
weight connected by cable to the 
hoist drum to move in the opposite 
direction to the. bucket. Thus the mo- 
tor is subjected to a maximum load 
equal to one-half the useful load, and 
may be about one-third as large as 
in the unbalanced skip. 

Balanced, which has two buckets 
moving in opposite directions, thus 
nearly doubling the capacity with a 
given size of bucket with correspond- 
ing increase in size of motor, or a 
motor of the same size as required 
for a counterweighted skip of equal 
capacity, though the hoisting ma- 
chine may be lighter and less costly. 

Steam plant skips usually are fit- 
ted with automatic loaders of which 
there are three types available: a— 
The damming type controls the flow 
of the material into the bucket, but 
the skip will, unless stopped, con- 
tinue to operate whether or not there 
is material in the hopper. b—The 
full-bucket-control type, Fig. 2, with 
which the material flows from the 
hopper until the bucket is filled, then 
the mechanism starts the bucket up- 
ward. But the bucket will not start 
unless it has been filled, thus there 
are no useless trips with the bucket 
only partly loaded or empty. This is 
the best type of loader for power 
plant work. c—The weight-of-load- 
in-bucket type which permits a cer- 
tain predetermined weight of mate- 


Fig. 1. Typical paths 
for the skip hoist 
1. Vertical; discharge 
to either side 

2. Inclined 

3. Incline and vertical 

4. C path 

5. S path 

6. Vertical with two 
dumping positions 

7. Vertical with two 
loading stations 








2 3 


rial to flow into the bucket, then it 
starts upward. The control thus de- 
pends on weight, not volume. It is 
specifically intended for skips han- 
dling materials of different weights 
successively. 








4 5 


Above the loader or loaders is the 
track hopper. It is desirable that the 
hopper shall be of ample capacity so 
that a car may be dumped and passed 
along without interruption in the 
functioning of the skip, and that the 




















Fig. 2. Full-Bucket-Control: type of Automatic Loader. 


Differing from damming type. 


bucket does not start upward until material fills bucket to capacity and presses upward 
against hinged plate, closing contactor on top of loading chute (Courtesy Link-Belt Co.) 
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What the skip hoist is, various types, how installed, 
advantages ... Details of skip hoists .. . How they 
operate ... How control them . .. How maintain 
them ... Importance of cable maintenance .. . 
Calculating capacities and selecting proper hoist 


B, Wilbur G. Hadson 


Fig. 3. View of railroad tracks, track hop- 
per, skip bucket and runway at large 
power station 


slope of the hopper sides may be 
steep enough, as in Fig. 4, to assure 
the flow to the loader without arch- 
ing or bridging, especially with the 
finer sizes of coal. 

Skip hoists for steam plants oper- 
ate at speeds: ranging from 80-ft up 
to 300 ft per min and up to 3000-ft 
per min in deep mine shafts. If the 
speed exceeds 200-ft per min it is 
better to have automatic slowdown 


of the bucket at the ends of. travel : 


(two-speed motor) to reduce shock 
at the dumping point and when en- 
gaging the loader. As the bucket 
starts to dump, the pull on the hoist 
cable drops sharply during the last 
few feet of travel, so the descending 
counterweight is arranged so that 


part of the weight is lifted off by 
fixed brackets at that point. Spring 
connections between weights and ca- 
ble assist in reducing shock. 


Skips for Ashes 

Except for the pivoted bucket car- 
rier, the skip hoist is the only ele- 
vator that should be used for the 
dual duty of coal and ash handling; 
however, it is better to use separate 
machines. Then the ash skip is semi- 
automatic since the routine procedure 
is to bring ashes to it by small end- 
dump cars. If the ashes are dry, it 
is advisable to encase and vent the 






























































Fig. 4. Steep-sided track hopper for balanced skip, to handle minus ¥2-in. coal. Dotted 
lines show flatter slopes suitable for free-flowing coal 


skip runway so the dust will be 
drawn upward by chimney action and 
reduce, in part at least, the dust 
nuisance. If the ashes are wet and 
corrosive, the skip bucket may be 
lined with replaceable cast iron plates 
or similar resistant material. 


The Hoist 


The hoisting engine, which ac- 
counts for nearly 75 per cent of the 
cost of a high class skip, is a care- 
fully engineered unit. Usually it has 
a drum with machined and polished 
cable grooves, keyed to a heavy shaft 
mounted on three anti-friction bear- 
ings. The intermediate shaft has two 
anti- friction bearings permitting 
slight endwise motion to center the 
herringbone gears. The high speed 
shaft is direct connected through 
coupling to the motor, and has anti- 
friction bearings designed to take 
any end thrust from the floating ro- 
tor of the motor. All bearings are 
automatically lubricated and outside 
bearings are sealed. 


The motor coupling forms the brake 
wheel of the solenoid brake, which 
locks the drive as the motor is re- 
versed at the lower end of the lift. 
The bucket does not bottom when 
loading, but is held by the hoist cable 
clear of the floor of the pit; other- 
wise the slack cable switch might 
open the motor circuit. This brake 
functions also if the current should 
fail, if the cable should slacken, or 
if the bucket should over-run at the 
top of the lift. The brake may be 
operated by a small motor as seen 
in Fig. 5. 

In smaller installations the bucket 
travel may be controlled by an upper 
and lower hatchway limit switch, but 
in major installations these serve 
only as emergency over-travel stops, 
and operating control is centered in 
a reversing cam mounted on a spin- 
dle driven from the drum shaft. The 
cam limits the travel of the bucket 
in either direction, and the contacts 
are easily adjusted to compensate for 


July, 1945 -—- POWER PLANT ENGINEERING — Chicago, Ill. 97 





Fig. 5. Hoist unit with enclosed fan-cooled motor and tongue motor brake instead of 
usual solenoid brake. Traveling cam limit switch directly above brake motor. Slack 
cable switch arms rest on each cable. (Courtesy Link-Belt Co.) 


cable stretch. The control panel, 
through which the cam switch func- 
tions in a semi-automatic or full- 
automatic skip, is provided with full- 
magnetic controls and overload and 
under-voltage protection. The motor 
usually is a high-torque spirrel cage, 
or with direct current, a compound 
wound machine. 

A three-point push button station 
enables the attendant to stop the 
bucket, cause it to continue or to 
return to loading position. 

Infrequently the descending bucket 
or counterweight may stick in the 
guides, permitting the unwinding ca- 
ble to slacken off. Slack cable pro- 
tection is provided by lever switches 
resting on the cables as seen in Fig. 
5, which promptly stop the motor 
and apply the brake should slack 
occur. 

A well-designed, well-built skip en- 
gine will operate for years with no 
other attention than a periodic check- 
ing of the solenoid brake adjustment 
and the internal connections of the 
travelling cam limit switch. 

Cables and Sheaves 

The vulnerable part of a skip hoist 
is the cable. If it lets go a smash-up 
is probable. The working life of a 


cable is closely related to the diame- 
ter of the sheaves over which it runs, 
as is shown by Fig. .6. These curves 
are from three different sources, but 
all relate to 6-strand, 19-wire ropes. 
There is a rapid increase in life as 
the ratio of sheave diameter to cable 
diameter increases up to about 15:1, 
then the improvement is slower. A 
ratio of 30:1 is good practice. With 
small sheaves the strands and wires 
cannot adjust themselves to the bend, 
and fatigue may be indicated by 
broken ends of the individual wires. 


It is difficult to tell by observation 
when a cable is nearing the end of 
its safe use. Broken wires after long 
service are danger signals. A cable 
starts to stretch from the time it is 
put into service and sometimes it is 
considered advisable to replace it 
when stretch ceases; but with the 
comparatively light loads and slow 
speeds of skip hoist cables, it does 
not seem that this factor is in itself 
an indication that the limit of useful 
life has been reached. It is advisable 
to reverse the cables occasionally to 
distribute wear and fatigue. The in- 


dividual wires move with relation to 


each other, so a cable must be lubri- 
cated. Hemp center ropes have a 


reservoir for the lubricant applied 
when manufacturing, but lubrication 
must be repeated at intervals, and the 
lubricant should be one which will be 
“assimilated” by the outside adhesive 
lubricant. The cable should be cleaned 
with gasoline before applying the 
lubricant if there is any indication 


- of surface rusting or embedded dirt. 


If a cable is kinked or twisted the 
wires may be damaged permanently. 


Sheaves should be in lateral align- 
ment with the run of the cable. The 
guide sheave ahead of the drum 
should float and be as far as possible 
from the drum because the alignment 
changes as the cable winds or un- 
winds. If the groove of the sheave 
is -of too large a radius, the cable 
will flatten. If too small, the cable 
will pinch and abrasion will occur. 
The head sheaves usually are in an 
inconvenient location and anti-fric- 
tion bearings are well worth their 
much higher cost. Next to improp- 
erly balanced loaders, head sheaves 
and their bearings constitute the 
maintenance item most likely to call 
for attention in a machine which, all 
things considered, does its job with 
remarkably little servicing. 


Usually a skip hoist has a vertical 
or steeply inclined straight run (1 
and 2, Fig. 1). Change in direction 
of bucket travel is avoided where 
possible if this involves the introduc- 
tion of cable guide sheaves, as each 
additional sheave means reduced ca- 
ble life. Two discharge points (6— 
Fig. 1) are seldom required. Two 
loading points (7—Fig. 1) are needed 
sometimes when coal and ashes are 
handled, the first from beneath a 
track hopper and the ashes from 
floor level. In such a skip the control 
should be full-automatic for the coal 
and semi-automatic for the ashes. 


It may be desired to.move material 
vertically and then ‘horizontally, a 
path difficult for a skip. It may, how- 
ever, be combined with an overhead 
shuttle: .car synchronized with the 
bucket and operated either by a sep- 
arate motor or from the hoist drum. 
A typical application is in locomo- 
tive coaling stations. 

One rather usual installation is re- 
called where coal was to be lifted 
about 80-ft from beneath a track 
hopper to a Bradford breaker and 
the crushed coal from beneath the 
breaker a like distance to the bunker. 
A balanced skip was provided with 
both bucket cables wound on the 
same drum so:that one bucket trav- 
ersed the lower path ‘and the other 
the upper path. It so happened here 
that the two runs were of equal 
length, but had one been longer than 
the other the same solution could 
have been applied with a special 
drum. : 


Variations From Standard Skip Hoists 

There have been some variations 
from the standardized skips of today 
but they seem not to survive. There 
was the vertical skip bucket which 
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did not tilt- but had a hinged trap 
door held shut or released by a guide 
rail. There was the skip with a four- 
wheel carriage in which a pivoted 
bucket was suspended. This permit- 
ted a horizontal run through a base- 
ment along the ash-pit fronts, then 
an upward turn to discharge point 
while the bucket remained upright. 
There was the inclined skip with mo- 
tor mounted on the rear end of the 
bucket thus eliminating cables and 
sheaves. The incline must be flat or 
the bucket will skid backward. 


There is a very good variation for 
skips of small capacity which elimi- 
nates the costly hoist unit. At the 
head is a motorized reducer with twin 
sprockets mounted on an extended 
shaft. Sprocket chains lead from the 
top of the bucket up over the sprock- 
ets and down to the bottom of the 
bucket—somewhat like a bucket ele- 
vator with a single bucket—but it 
ascends, discharges and returns to 
loading position by control of top and 
bottom limit switches. This assembly 
costs about one-fourth as much as the 
standard hoisting engine, and is nicely 
adapted for the small steam plant 
with a daily output of a few tons of 
ashes per day, or for any other oper- 
ation where small capacity and semi- 
automatic operation are involved. 


Selecting the Proper Skip Hoist 

The engineer contemplating the ap- 
plication of a skip hoist for elevating 
coal in his proposed plant, must con- 
sider several factors—speed, power, 
type of skip, type of control. Sup- 
pose the desired capacity is 70 tons 
per hour, lift 120 ft, path 5, Fig. 1. 
The manufacturers furnish tables giv- 
ing capacities, speeds, etc. 

A full-automatic skip with 120-cu 
ft bucket geared to 130 ft speed will 
do the job. So will a skip with 80-cu 
ft bucket geared to 160 ft per minute. 
Slow speed is advantageous as the 
engagement of the bucket with the 
loader is softer. If the skip is un- 
counterweighted, we will need 62 
motor hp. If it is counterweighted 
we need only 20 motor hp, and, of 
course, a lighter and less costly hoist 
machine. 


Suppose the requirements are more 
complex:—a lift of 160 ft, path 2, in- 
clined at 70 deg, to handle 150 tons 
per hour of minus % in. coal which 
will be received in 4-pocket, 70-ton 
cars. We can do this job with a 
counterweighted skip with 200-cu ft 
bucket geared to 260 ft per minute, 
for which we will require 73 motor 
hp; but there are some bad features. 


To secure a straight run for the 
counterweight, its guides might be 
mounted along the top of the skip 
bridge, which is dangerous; or -it 
might have a run vertically along the 
boiler-house wall by hanging the 
weight in a bight, which means one 
more bend in the cable and double 
the counterweight—about 15 tons in 
this case. Again, the track hopper 
must be extremely deep for the sides 
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Fig. 6. Life of 6-strand 19-wire rope as related to sheave diameter (determined by three 
independent tests.) Life of straight rope—100% 


to converge from the length required 
for the four-pocket cars to the dimen- 
sions of a single loader. We will con- 
sider the alternative of a balanced 
skip. 

The desired capacity is attained 
with a two-speed balanced skip with 
100-cu ft buckets at about the same 
hoisting speed and motor hp, but with 
a smaller hoist engine. The track 
hopper for the twin loaders will be 
as in Fig. 4 with a length of 24 ft at 
track level to accommodate, with 
some leeway, the spacing of the car 
bottom gates. The sides should be 
steep and it may be necessary to pro- 
vide vibrators against the plates if 


the coal is sluggish, as probably it 
will be. i 

A well made, properly erected skip 
hoist makes few demands on the 
maintenance crew. As the hoist cable 
stretches, the limit switch must be 
adjusted to suit. The cables must be 
lubricated thoroughly at intervals, 
examined for bad spots, and even- 
tually reversed and shortened. The 
solenoid brake must be adjusted in- 
frequently. Most important, the bal- 
ancing of the automatic loader must 
be correct. If overbalanced, there is 
shock as the bucket lugs engage. If 
underbalanced, it may drop after the 
bucket ascends. 





Chemical De-Scaling 
of a Modern Steam 


Generator 
(Continued from page) 


The vents were then closed, the 
blowdown valves opened, and hot 


deaerated water pumped into the 
boiler through the main feed line. 
This operation required 1% hr to 
remove the acid. The flushing proc- 
ess was then halted and the water 
level dropped to normal. Enough 
soda ash was added to make a % 
per cent solution. The unit was then 
boiled for 3 hr at 10 psi. The boiler 
was then pressure flushed, drained 
and open for inspection. 
Results of Treatment B 

Internal inspection revealed the 
metal to be clean and bright with no 
adhering scale on the surface and no 
evidence of corrosion. Table VI gives 


the actual results of the treatment. 

This pressure flushing process re- 
moves practically all disintegrated 
material from the boiler and aids in 
the prevention of after corrosion, by 
excluding air from the clean hot 
metal surfaces. 

Figure 2 gives an indication of the 
reliability of this unit. During the 
calendar year of 1944 the boiler was 
in service 98.4 per cent of the time, 
the only outage being for annual in- 
spection and acid cleaning. During 
1943 the “Availability Factor’ was 
97.5 per cent. In addition to the an- 
nual inspection and acid cleaning an 
eight hour forced outage for electri- 
cal trouble was encountered. 


With the practicability of chemical 
cleaning definitely established, The 
Dow Chemical Co. is contemplating 
a 500,000-lb per-hr boiler at 1250 psi, 
this boiler to be designed with small 
tubes which cannot be cleaned me- 
chanically. 
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Coal Chutes 
(Continued from page 95) 


long hopper section spanning over 
both bunker gates at the top, to the 
extreme of two. pipes leading from 
the coal gates in the most direct man- 
ner possible down to the hopper at 
the operating floor. These various 
setups are in part depicted in Fig. 12. 


Discussion of Special Shapes and Problems 

Several individual problems of in- 
terest to the designer were encoun- 
, tered in these tests. In the model of 

the existfhg chute, the coal had a 
tendency to hang up at the transition 
from the rectangular chute to the 
hopper below the operating level. 
This difficulty was especially notice- 
able where the flow from the rec- 
tangular chute was directed against 
a slanting side of the hopper below. 
Where this hopper stepped back, per- 
mitting the coal to fall away from 
the end of the chute, less trouble was 
encountered. 


This observation led to the devel- 
opment of the “breakaway,” which 
consists of a free space surrounding 
the lower end of a chute or hopper, 
thereby permitting the coal flowing 
from the chute or hopper to break 
away freely in all directions, Fig. 13. 
This feature permits a sudden change 
in direction and has the added ad- 
vantage of tending to counteract com- 
pacting. 

The data gained in the cone experi- 
ments indicate that the behavior of 
a separate conical hopper will differ 
from one incorporated in a chute sys- 
tem. Tests carried out in the devel- 
opment of the new model further in- 
dicate that the performance of such 
a hopper depends upon its relative 
position within a system, since this 
will govern the amount of compact- 
ing the coal undergoes. 

In general it may be stated that 
cones of a slight taper, while permit- 
ting free flow as individual units, 
show a tendency to compact the coal 
by their powerful wedge action when 
they become part of the system, and 
whenever the ratio of their lengths 
to smallest diameter exceeds approxi- 
mately 2. On the other hand, short 
cones of moderate slope work fairly 
well as long as the ratio of their 
lengths to smallest diameter does not 
exceed 1.5 to 2. 

Concentric cones have an advan- 
tage where it is desired to achieve a 
reduction in cross section while ec- 
centric cones can be employed effec- 
tively where both lateral transition 
and reduction in area are required. 
Consequently, both have been em- 
ployed in the final design. 


Conclusions 

The result of observations given in 
this paper apply to the particular 
coal tested and, for similar coal the 
graphs should be interpreted as in- 
dicating probable trends, rather than 
definite values. 

The tests have demonstrated that 
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phenomena occurring in a chute sys- 
tem can be reproduced in a scale 
model. 

Application of principles developed 
in these experiments can lead to im- 
proved chute design. 

Compaction of coal is one of the 
most important factors in influencing 
the operation of a solidly filled chute 
system. An angle of repose of 90 
deg may be reached at relatively low 
moisture contents if the density of 
coal is increased through impact or 
wedge action. Since coal must un- 
dergo a certain amount of compacting 
in any composite system, there exists 
a limit in moisture content at which 
the chutes can be depended upon to 
operate without stoppage. The possi- 
bility of coal stoppage must be rec- 
ognized and, therefore, the ease of 
re-establishing flow should be con- 
sidered in the development of a de- 
sign, 

It was concluded that the follow- 
ing points should be incorporated in 
the chute design. The shortest pos- 
sible path from the coal bunker to 
the mills should be maintained. Tap- 


ered (or uniformly enlarging) round 
chutes should be used wherever pos- 
sible. Where two streams of coal 
must be brought together, this should 
be accomplished with a minimum 
angle of convergence. If a sudden 
change in direction cannot be avoided, 
the introduction of a “breakaway” to 
help the coal to realign itself should 
be utilized. All angles of chutes 
should be made as steep as possible 
and reductions in cross section kept 
to a minimum. 

The application of all points men- 
tioned in the foregoing has resulted 
in a model design which showed suf- 
ficient improvement over: the model 
of the existing chute to justify the 
construction of a full-sized chute for 
development of actual field expe- 
rience. 

This investigation has concerned 
itself entirely with the possibilities 
of improving flow of coal in an exist- 
ing chute system and does not take 
into account the problem of main- 
taining uninterrupted flow of coal 
from bunker to chutes, but the latter 
is now under investigation. 





Machine to Solve 
Mathematical Problems 


MATHHEMATICAL PROBLEMS which 
would take several years to work by 
conventional methods are now being 
solved in a few days, at the General 
Electric plant, by use of a recently 
perfected differential analyzer. 

This machine, consisting of an in- 
terconnected system of shafts, motors 
and gears, employs mechanical ele- 
ments for addition, subtraction, mul- 
tiplication and division, and electro- 
mechanical elements for more complex 
functions. Practically all of the gears 
and couplings are removable and 
must be set up in a different arrange- 
ment for each new problem. 

According to scientists, almost any 
physical phenomenon can be ex- 
pressed in terms of differential equa- 
tions. Since this G-E analyzer is 
fundamentally a tool permitting rapid 
solution of such equations, it can be 
used to solve many problems of an 
important nature whose correct an- 
swers were until now only guessed at. 

Most important element of this new 
analyzer is a polaroid photoelectric 
system of unique design which G-E 
devéloped. Fourteen of these highly 
sensitive devices are installed on the 
machine, thus permitting the accu- 
rate, speedy solution of differential 
equations requiring as many as four- 
teen simultaneous integrations. 

In appearance the G-E analyzer re- 
sembles a long maze of shafts and 
gears with four input tables and two 
output tables extending to one side. 
When the machine is in use, the vari- 
ables in the differential equations be- 
ing solved are represented by the 
rotations of shafts in the machine. 
These are connected with mechanical 
pens on the output tables. As the 
shafts speed ahead to solve the equa- 


tion, they move the pens which, in 
turn, plot an accurate curve in ac- 
cordance with the quantities worked 
out by the continuous movement of 
the shafts. Interpreted correctly, this 
curve gives a graphic solution of the 
problem. ; 

Before the analyzer is put into 
operation, the problem must first be 
set up on the machine. To do this, 
necessary equations are arrived at 
and various shafts and gears are in- 
terconnected so that all the quanti- 
ties in the problem will be repre- 
sented. Then, after the wizard ma- 
chine is set to work, technicians may 
grind into it by means of the input 
tables required mathematical func- 
tions, if more are needed, to obtain 
a final solution. 

Differential analyzers of a type 
similar to the G-E device were first 
developed by Dr. Vannevar Bush, 
formerly of Massachusetts Institute 
of Technology. Later the Moore 
school of the University of Pennsyl- 
vania and M. I. T. made modifica- 
tions and further improvements. 





Oblique side view of differential analyzer 
showing input and output table assemblies 
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Experience As An Investment 


EXPERIENCE is like any other invest- 
ment; there must be something behind it, 
something that represents value, and that 
something is knowledge. A moment's re- 
flection will show that to be of any worth 
experience must be interpreted; and that 
criticism—interpretation—to be of value 
should be based on something more re- 
liable than previous uncriticized experi- 
ence. 

The practical man interprets new ex- 
periences by his earlier ones, a method 
which is like trying to lift oneself by one’s 
boot straps. As a result of former experi- 
ences, a man formed certain habits of 
thoughts, acquired definite fixed convic- 
tions, and has come to certain conclu- 
sions associated with them and an uncon- 
scious antipathy to opposing opinions. 
Later he measures the value of a new 
experience by the same habit of thought, 
the same convictions and conclusions 
which he has thus acquired. Of course, the 
measurements will agree, since such a 
man uses the same personal yardstick, 
but these measurements are inaccurate, 
because the wishes and desires derived 
from his first experience determine the 
length of his yardstick for future experi- 
ences, regardless of the measures used 
by other people. This explains why the 
experiences of two often disagree. 

They used different yardsticks in mak- 
ing their estimates. 

A few of the more alert men are begin- 
ning to see that experience is what they 
make it, that its returns depend upon their 
investment in study, investigation and re- 
flection. These men have found uncriti- 
cized experience so wasteful that they 
become suspicious of it. 

Edgar James Swift Business Psychology 
Submitted by 
A. L. Goyette, W T 1/c U. S. Coast Guard 
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INTERPOLES on D-G 


Motors and Generators 
By Capt. Eugene George Key 


COMMUTATION is a problem which 
many practical men consider too dif- 
ficult to try to understand. Actually, 
some of the principles involved are 
not complicated and should be under- 
stood by all men (and women, today, 
with our WAC personnel doing much 
of the work of men) who maintain 
direct current motors and generators. 


A few general principles of elec- 
tricity and magnetism on which com- 
mutation problems depend should be 
reviewed first. 


PRINCIPLE 1. Magnetism generates 
electricity and electricity generates 
magnetism. Whenever a moving wire 
passes through a stationary magnetic 
field, an electrical voltage is gener- 
ated in the wire. Similarly, when a 
moving magnetic field crosses a sta- 
tionary wire, a voltage is generated 
in the wire. When a current is thus 
“induced” in the wire, it produces a 
magnetic field around the wire that 
opposes the action of the field that 
produced the voltage. The higher the 
current that flows through the wire, 
the stronger is the magnetic field 
produced by it and the stronger is the 
opposing force that is exerted against 
the original field. Except for the law 
of conservation of energy, the current 
flow could be constantly increased 
until these magnetic fields would 
completely neutralize each other. 
Since this point is never reached, 
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Fig. 1. Diagrammatic representation of a 
commutator to show action of the brushes 
in short circuiting coils 


each field distorts the other. This is 
the condition in an electric machine. 
This field distortion is one of the most 
serious difficulties involved in com- 
mutation in a direct current motor 
or generator. ; 


PRINCIPLE 2. The magnetic field 
produced by the current flowing in a 
wire always acts in such a way as to 
prevent a change in the amount and 
direction of current flowing in that 
wire. When zero current is flowing, 
there is, of course, no magnetic field 
around the wire. As current starts to 
flow, this field starts to build up. : Its 
effect is to hinder or resist the flow 
of current in the wire. When a steady 


two poles although coils A and A’ are 
very close to this position. In Fig. 1, 
current is flowing through all coils, 
from brushes A and B. 

In Fig. 1b, coils A and A’ have 
come between the poles in a space 
where, theoretically, no magnetic flux 
from the poles exists. Since these 
coils are now under brushes A and B, 
no current can flow through them. 
Coil A, for example, is short-circuited 
by brush A. An instant before, as in 
Fig. la, coil A was carrying the same 
current as coil B. Short-circuiting 
coil A acts just like the switch in P. 2. 
Consequently, the magnetic field that 
was produced by the current in this 
coil now acts in such a way as to pre- 
vent a change in the current which 


was flowing in this coil. The result is - 


a spark produced at brush A. A 
spark will also appear at brush B. 
A motor usually operates at a speed 
of several hundred revolutions per 
minute. Considering a four-pole ma- 
chine rotating at a slow speed of 200 
rpm, each coil will cause a spark 800 
times a minute. If there are 50 coils, 
there are 40,000 sparks per minute on 
the commutator. This condition is 
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Fig. 2. Diagrams showing ‘listortion of field flux by armature flux 


current flow is established, the mag- 
netic field has no effect on this cur- 
rent. If a switch is suddenly opened, 
however, the current starts to de- 
crease, but the magnetic field changes, 
also, and in such a way as to cause 
the- current to continue flowing. The 
result is a spark between the blades 
of the switch, amounting in some in- 
stances to a heavy arc. 

These are the two principles in- 
volved in direct current commuta- 
tion. They will be referred to as 
“P, 1” and “P. 2,” that is, “Principle 
1” and “Principle 2.” 

In Fig. 1a is shown a picture of a 
commutator—including brushes and 
coils—as if the commutator were a 
straight line instead of a circle. The 
field poles are ‘indicated by N for 
North and S for South. No interpoles 
are shown. In this position no coils 
are entirely in the space between any 


not exceptional. Indeed, most direct 
current motors used in industry are 
four-pole machines and rotate at 
much higher speeds. Not many have 
as few as 50 coils in the armature. 
This’ illustration shows how serious 
this sparking can be, as a great deal 
of damage can be done to both com- 
mutator and brushes. 

If something can be done to neu- 
tralize the effect of P. 2, this sparking 
can be eliminated. One way is to 
insert additional magnetic fields at 
I and I’, Fig. 1b, of such polarity that 
the field will neutralize the effect of 
change which is produced by the mag- 
netic field around the coil. 

The polarity of I and I’ must be 
correct, of course. In a motor, cur- 
rent is fed into the armature from 
the line and rotation is caused de- 
pending on the direction of the mag- 
netic field produced by the field poles. 
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The field poles, because of P. 1, cause 
a voltage to be set up in the armature 
coils which neutralizes some of the 
line voltage impressed on the arma- 
ture. The field around the armature 
coil tends to cause current to con- 
tinue flowing in the same direction 
as the current impressed from the 
line. Since the regular field poles 
already oppose this current, the inter- 
poles should be of the same polarity 
as the main poles. Thus, I should be 
a South pole and I’, a North pole. 

P. 1 is an even more serious effect 
than P 2 as far as commutation prob- 
lems are concerned. This effect is 
illustrated in Figs. 2a to 2c. 


Suppose a motor field is energized 
with the armature circuit open. The 
only effect is produced by the mag- 
netic field generated in the field poles 
S and N. No distortion results be- 
cause the armature is not producing 
a countermagnetic field of its own. 
Coil A is in the position of coil A in 
Fig. la—just entering the neutral 
zone R-R. 


As soon as the armature is ener- 
gized, a field is produced around all 
conductors in the armature except 
those in the neutral plane, as coil A 
in Fig. la. However, now distortion 
is beginning to take place. Instead 
of the magnetic field going straight 
across from pole N to pole §S, this 
field attempts to follow the course of 
the field set up around the armature 
conductors. The neutral plane is no 
longer perpendicular to the axis of 
the poles but at an angle as shown 
in Fig. 2b. Coil A is now under the 
influence of the magnetic field and, 
if short-circuited as in Fig. 1b, will 
generate a voltage of its own which 
will reveal itself as a sharp flash at 
brush A, 


As armature speed increases or as 
a load is added, further distortion 
takes place, as in Fig. 2c. Neutral 
zone R-R has moved a considerable 
distance in the direction opposite to 
rotation. Now, coil X in Fig. 1b is 
in the actual neutral zone. The effects 
of shifting of the neutral zone can be 
partially corrected by shifting brush 
A to position X’ (Fig. 1b). That this 
method would really prove unsuc- 
cessful is obvious from consideration 
of the following three further effects: 

(a) The neutral zone shifts every 
time the load is changed and no 
method has ever been developed 
which will shift the brushes to the 
new location every time the neutral 
zone changes in position. 

(b) The full effect of the magnetic 
field is obtained only when it acts as 
shown by the arrows in Fig. 2a. Dis- 
tortion does two things: 1. It creates 
a longer path for the magnetism to 
travel. 2. It causes the field to use 
only a part of the pole face (the 
curved part facing the armature). 
Both of these effects cause a loss in 
the strength.of the magnetic field. 
Since electrical power is used in 
creating a magnetic field, the result is 
a waste of electrical power. This loss 


has actually been measured by elec- 
trical engineers and found to have 
considerable effect on the efficiency 
of the machine. 

(c) P. 2 still is uncorrected by 
shifting brushes. 

Interpoles are again the most prac- 
tical solution to the problem, by using 
an external field to neutralize the dis- 
tortion. The polarity of this field, at I 
and I’ in Fig. 2c, can be determined 
from the first law of magnetism. 

The first law of magnetism says: 
Opposite poles attract and like poles 
oppose. 

The field shown in Fig. 2c, follow- 
ing the arrows marked on the pole 
pieces N and S, produces in effect a 
North pole at I’ and a South pole at 
I. These are the poles which must 
be neutralized by the interpoles. 
Therefore, I’ must be South pole and 
I a North pole. 

It will be noticed that in Figs. 1b 
and 2d, the interpole in the direction 
of rotation from the main pole is of 
the same polarity as the main pole, so 
that identical results are obtained by 
following either explanation. 


An electrician might bring up an 
objection that some of the magnetic 
flux will go from the North Main Pole 
to the South Interpoles. The small 
amount of flux which follows that 
path will be negligible, as the air 
space between main and interpoles 
offers a much higher resistance to 
magnetic field than the iron of the 
armature. 

There remains one more considera- 
tion regarding the theory of inter- 
poles—the manner in which they 
should be connected for best results. 
If they were connected in series with 
the field poles, the difficulty would be 
corrected for only one size of load, as 
the strength of the interpole fields 
would be constant. The same is true 
if the interpoles are connected across 
the line. 

Since magnetic distortion depends 
on the current flowing through the 
armature, it can be corrected by the 
current through the armature. Ac- 
cordingly, interpoles are connected in 
series with the armature. The amount 
of correction therefore depends on 
the amount of distortion. 
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“IT dunno! th’ boss said he was gonna stop these birds comin’ in late 
in the mornin’ or else!!” 
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Fig. 3. Connections of an interpole motor 
or generator 
































The ideal correction shown in Fig. 
2d, however, is never achieved in 
practice. There are several reasons 
for this. First, it is economically im- 
practical, as a high percentage of cor- 
rection is sufficient. An increase in 
correction beyond this practical point 
results in decreased efficiency because 
of the amount of power required to 
make the correction. The practical 
limit of correction depends on the 
type and design of the machine con- 
cerned. Second, the amount of cor- 
rection does not always equal the 
amount of distortion. At one load, a 
change in load may result in more 
correction than distortion. If the 
ideal correttion had been achieved 
for this load, this condition would re- 
sult in over-correction with a result- 
ing distortion caused by the interpole 
field. Third, exact correction cannot 
be designed into a machine because 
of the human element in the design 
problem. A slight error in estimation 
of the amount of distortion and 
amount of correction might easily re- 
sult in over-correction at all loads 
and consequent loss of efficiency since 
both distortion and correction uses 








FIG.40 


Fig. 4. Showing formation of field around 
armature coils 


104 July, 1945 POWER PLANT ENGINEERING — Chicago, III 


power that cannot be considered ex- 
cept as a loss. 

Figure 3 shows the schematic dia- 
gram of a motor connected with in- 
terpoles. The two-wire line is fed into 
the switch which, in.this case, has 
four connections to the motor (actual 
number varies according to the type 
of switch). Two of these connections 
are for the field, F: and F;. The 
others are for the armature and in- 
terpole in series. A check of this dia- 
gram will show that if the direction 
of rotation was reversed by changing 
the armature-interpole connections, 
the relative polarity of interpoles and 
main poles would still be correct. 

When a new direct-current motor 
is being installed for the first time 
or when an old motor which has been 
over-hauled is being re-installed, a 
practical electrician should be able to 
make most of these connections be- 
fore even starting the motor. 

The direction of rotation is always 
known in advance. The first thing to 
do, then, is to connect and energize 
the field, connect the interpoles in 
series with a resistance, such as the 
regular starting resistance. The in- 
terpoles can even be connected tem- 
porarily in series with the field if the 
resulting magnetic field at the face 
of the interpole is strong enough. 
Then a thin piece of iron or steel can 
be inserted between the one regular 
main pole and its adjacent interpole. 
If the interpole is in the direction of 
rotation, it should be of the same 
polarity as the main pole and the re- 
sult should be a slight opposition. If 
the interpole is in the reverse direc- 
tion of rotation from the main pole, it 
should be of opposite polarity to the 
main pole and a decided attraction 
should be the result. When this rela- 
tionship is definitely known to exist, 
the corresponding terminals of line 
and interpoles should be marked. 

The next step is to connect the 
armature in series with the inter- 
poles. If the armature rotates in the 
wrong direction, the connections at 
the armature itself should be changed 
without changing the connections to 
the interpoles or to the main field 
poles. 

If the machine under consideration 
is a generator, all theories and con- 
nections described in the article are 
exactly reversed. In a generator, the 
interpoles should be of the same 
polarity as the next succeeding main 
pole in the direction of rotation. 


Although the facts and principles 


discussed thus far in this article are 


complete, the distortion referred to 
can be treated in a different manner. 
Because of the importance of this 
problem, and the possibility that 
some readers may still be somewhat 
puzzled about the phenomenon this 
explanation is offered. 

In Fig. 4a is shown the manner 
in which coils of a 2-pole armature 
are connected at the end of the arma- 
ture opposite the commutator, Coil 
A-A’ being in the neutral plane, car- 








ries no current. The remaining coils, 
however, are carrying current in the 
directions indicated, a dot indicating 
that the current is flowing out from 
the paper and a cross indicating the 
opposite direction. 

As can be seen, coil B is carrying 
current in a direction opposite to that 
of B’. Similarly, all coils shown on 
the left of A-A’ are carrying current 
in the same direction and ail coils on 
the right are carrying current in the 
opposite direction. In effect, then, 
A-A’ is open-circuited, and the re- 
maining coils can be considered to be 
connected as shown by dotted lines in 
Fig. 4b. The magnetic flux around 
each conductor unites to form a long 
path, as M in Fig. 4c, forming an ef- 
fective North pole at N, and South 
pole at S,. These poles are the actual 
causes of the distortion described, the 
amount of distortion depends on the 
strength of N, and S,. These poles 
remain in the same physical location 
regardless of other effects in the 
motor, although a fraction of a revo- 
lution later, coil B’-F (Fig. 4a) will 
be in the neutral plane instead of 
A-A’ and all other coils will take up 
corresponding positions. 

Referring to Fig. 4d and the first 
law of magnetism, it can be easily 
seen that interpole I must be a South 
pole and I’ a North pole to neutralize 
N, and S,, respectively. This checks 
with the previous results determined 
earlier in this article. 

Occasionally motors will be found 
with only half as many interpoles as 
main poles. When this is done, the 
one pole must be approximately twice 
as strong as one would be if two poles 
were used. The results with one pole 
are not as good as with two, but the 
saving in iron by the elimination of 
one interpole is sometimes considered 
more important than the difference in 
efficiency. 


No Pilot Exciters 


By C. O. von Dannenberg 

THE ACQUISITION of an extensive 
transmission net work when added to 
an existing system planned along dif- 
ferent lines, introduces problems quite 
unforeseen in nature requiring rather 
a varied method of approach for its 
solution. 

The generating station involved had 
been operating with an average load 
having a lagging power factor. The 
generators (1925) had direct con- 
nected 250-v exciters and having no 
main generator field rheostats de- 
pended wholly upon the variation of 
exciter field for voltage regulation. 

When the added system was con- 
nected it included a transmission sys- 
tem, which in addition to its actual 
load included some 10,000 kva and 
leading power factor demand. The 
actual effect was in the lowering of 
the generator excitation, which at 
times of light load reduced the exciter 
voltage to less than 100 v and as a 
result the situation became very un- 
stable as the slightest system disturb- 
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ance caused an interruption to serv- 
ice. The generators as constructed 
did not lend themselves to any simple 
method of adding a pilot exciter; even 
the addition of a fixed resistor in the 
main generator field circuit to raise 
the exciter voltage and stabilize it 
was not readily feasible. A third 
method, however, was put forward 
and when applied took care of the 
situation satisfactorily. This consisted 
in exciting the main exciter field from 
the station battery and in this way 
making it independent of system con- 
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ditions and variation due to changes 
in the exciter voltage and being at all 
times of operation, assured of a con- 
stant and stable field, for the exciter. 
The actual additional load on the 
station battery was, of course, taken 
care of through adjustment of the 
charging unit. Even with the charg- 
ing unit shut down altogether the ad- 
ditional drain on the battery was 
small. It was necessary to reconnect 
the main exciter field to make it suit- 
able for the battery voltage which 
varied between 120 and 130 volts. 
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Over Fire Turbulence 
By M. J. Schwartz 

THE ACCOMPANYING drawing shows 
the arrangmeent of an installation 
which has been of great value to us 
asa smoke eliminator. Previous to 
its installation we had experienced a 
great deal of trouble with smoke at 
this plant. In the construction of the 
boilers, the designers apparently had 
intended to have openings from the 
forced draft air ducts to the furnace 
to supply over. fire air. These open- 
ings were to be 4 x 4-in. in area and 
there were to be five of them. 

After a great deal of trouble with 
the installation, we examined the con- 
struction closely and discovered that 
there was a channel iron running the 
width of the boiler and this obstructed 
the air passages. So, instead of hav- 
ing 4 x 4 openings the openings were 
actually only 2 x 4-in. We also found 
that one of the openings was com- 
pletely bricked. shut. 
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After discussing what we could do 
about the situation, we decided to 
rearrange the equipment as follows: 
We took a 1-in. steam line and ran 
it through the wall of the furnace 
into the air duct as shown on the 
drawing. Next we took five %-in. 
lines and ran them up into each one 
of these 4 x 4 openings. We put in 
2-in. pipe sleeves in the’ openings 
above the fire. The sleeves were as 
long as the width of the bricks, 
namely, 4-in., and we cemented them 
in with fire clay. When we were all 
finished, what we had was a nozzle 
effect. The %-in. steam line blowing 


into the 2-in. sleeve, and with 15 Ib 
of steam on the 1-in. line we elimi- 
nated the smoke nuisance to such an 
extent that now the smoke density 
is better than one, compared with the 
Ringelman Chart. In other words, 
there is no smoke only a very light 
haze. When cleaning the fires we 
increase the steam pressure to 20 lb 
and this keeps the stack clear under 
those conditions. 

While I do not have any exact 
figures, I think this arrangement will 
reduce our fly-ash trouble about 50 
per cent, because we must be burning 
more of the coal in suspension than 
we did before. Our Republic draft 
gages read as follows: Wind box, 0.7 
to 0.1; Over fire, 0.07 to 0.1; Last 
passage, 0.2. At the present time the 
flue gas temperature runs about 440 
degree at 95 lb boiler pressure. 





Worn Shaft Reclaimed* 


Due to the heavy expense involved, 
an owner finds himself unwilling to 
buy a new shaft after one has become 
worn. And now that there is such 
a shortage of steel, these parts are 
even more difficult to obtain, thereby 
resulting in a delay of operations. 

Because of the demand for reclaim- 
ing and repairing worn parts, I have 
developed this new process of arc 
welding, a crank shaft to make it as 
good as new, and to save as much as 
75 per cent in expense. 

My most recent job was done on a 
3%-in. diameter main bearing and 
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NO. 3 


also the stuffing box of a crank shaft 
from an ammonia compressor, as 
shown in the sketch. I own a Lincoln 
welder and the welding was done with 
a Lincoln Fleetweld No. 7. However, 
this jojb can also be done with a 
Lincoln Shield Are No. 85. 

The secret in giving this worn shaft 
the appearance of a new one, and 
also making it equally as durable, is 
in preparing it for arc welding as 
shown in diagram No. 2. After it has 
been machined down as shown in 
diagram No. 4, the weld becomes 
completely invisible, giving it the ap- 
pearance of a brand new part. 

A new crank shaft for this am- 
monia compressor costs $200. My 
price for reclaiming it was $45, mak- 
ing a saving of $155, and giving a 
shaft that can take the identical 
strain and wear of a brand new one. 
Fort Worth, Tex. D. E. CLAYPOOL, SR. 


*From a paper submitted by the author 
in the most recent $200,000 Industrial Prog- 
ress Award Program conducted by _ the 
James F. Lincoln Arc Welding Foundation. 


Complete Directions for 


Testing Boiler Water 
By Urban C. Fleming, Jr. 

Correction Note —In this article, 
June issue, page 104, there were sev- 
eral discrepancies in the data in par- 
agraphs 4 and 7. The author had 
previously corrected these on the 
galley proof but, during our recent 
change of printers, an uncorrected 
galley proof was used in the make-up. 
Our face is very red—if we haven't 
lost it entirely. 

However, please change your copy 
of the June issue to read as follows: 

Page 104, col. 2, line 10. “By main- 
taining 2P—MO between 0.5 and 1.0 
cc, the most favorable results are ob- 
tained.” 

Page 104, col. 2, par. 4 should read: 
“To illustrate the application of the 
above formulas let us take an anal- 
ysis of an effluent from a lime-soda 
softener: 

P reading = 3.2 cc 
MO reading = 4.2 cc 
H reading = 0.8 cc 

In this case, 

2P—MO = 6.4—4.2 = 22 cc 

2 (MO—P)—H = 2 (4.2—3.2)—0.8 

= £2 ce 

“We find from the above informa- 
tion that the valve for 2 P—MO is 
2.2 cc and therefore the lime feed to 
the softener must be decreased... .” 
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Steps in the reclamation of a worn ammonid compressor crank shaft 
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The Evolution 


By GEORGE P. REINTJES 
President, Geo. P. Reintjes Co. 
Kansas City, Mo. 


of Walls 


Furnace walls ... Their purpose ... What 
happens when they are heated .. . Similarity 
between skyscrapers and boiler heat enclo- 
sures ... Solid masonry walls vs. frame con- 
struction ... The development of sectionally 
supported furnace walls. 


AS ONE does his day-by-day task 
involving engineering design or the 
operation of power-plant equipment, 
he often loses sight of the fact that 
all of his work is based upon a rela- 
tively few fundamental physical prin- 
ciples. Perhaps the very nature. of 
his specialized work causes him to 
think in terms of the application of 
those fundamentals rather than about 


the fundamentals themselves. When 
the designer or operator forgets to 
heed these elemental truths, he may 
find himself in difficulties. _ 

Everyone knows that a boiler is a 
machine for converting water into 
steam. In order to accomplish that 
purpose, it is necessary to add heat 
to the water. This heat comes from 
coal, gas, oil, wood, or refuse fuel 
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The Monadnock Building. one of the first skyscrapers in Chicago and now the Home 
Office of Power Plant Engineering 


which is burned to liberate the heat 
it contains. We all know that we just 
can’t burn the fuel anywhere and ex- 
pect the boiler to absorb the heat pro- 
duced when the fuel burns—the fuel 
must be burned in a special box, 
known in modern terms as a heat 
enclosure, which surrounds the boiler. 
But many of us don’t consider what 
happens to that box when it is sub- 
jected to the temperature of the burn- 
ing fuel. 

It is common knowledge that prac- 
tically all materials expand when 
heated. There are some which ex- 
pand very little, but these are special 
materials and don’t concern us-who 
deal with power plant equipment. The 
heat-enclosure box must be fabricated 
from materials capable of withstand- 
ing the high temperature of the burn- 
ing fuel. This material, or refractory, 
also expands when it is heated, and, 
consequently, the heat enclosure must 
be constructed so that it can absorb 
this expansion or failure results. 

Did you ever stop to think how 
similar are the requirements of a sky- 
scraper and a boiler heat enclosure? 
It is true, the walls of the skyscraper 
are designed to keep the heat and 
cold out and thereby contribute to 
your personal comfort. The boiler 
heat enclosure walls keep the heat 
resulting from the burning of the fuel 
confined so that it can be utilized 
effectively. Both are heat controllers 
—the skycraper keeps the heat or 
cold out, the boiler heat enclosure 
keeps the heat in where it can be 
absorbed by the water in the boiler. 


You Can Learn About Furnaces From 
Skyscrapers 

Considerable can be learned about 
correct heat enclosure construction 
from a study of skyscrapers. Perhaps 
you have never thought about the 
similarities between these two kinds 
of structures utilized for entirely dif- 
ferent services, but it’s true. Which 
again illustrates the fact that a few 
fundamental principles, when properly 
applied, can solve many engineering 
problems. 

Tall buildings were originally built 
using all-masonry construction. As 
the height of the building increased, 
the thickness of the walls in the lower 
portions of the building had to be 
made greater to carry the additional 
load of the upper stories. A point 
was soon reached when it was no 
longer possible to add height to the 
building because of the excessive wall 
and foundation thickness required in 
the basement and lower stories of the 
structure. 

Architects and structural designers, 
appreciating the limitations of the 
solid masonry construction, began 
searching for means to reduce the 
weight of buildings so that they could 
be increased in height. 

In 1883, Jenny designed a building 
150 ft high that departed radically 
from the then conventional all-ma- 
sonry construction. His design incor- 
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porated cast-iron columns in the brick 
walls to carry the building load and 
thereby reduce the wall thickness. 
Such a departure in the then con- 
ventional and time-proven construc- 
tion immediately caused many to 
question the advisability of the con- 
struction. What about expansion? A 
metal column 150 ft long subjected 
to a change in temperature of 120 F 
between winter and summer would 
vary in length. Expansion immedi- 
ately became of considerable impor- 
tance—although the former all-ma- 
sonry construction did expand and 
contract. Expansion was accommo- 
dated in this combined metal and 
masonry construction by carrying the 
structure floor by floor on the col- 
umns thereby allowing each story to 
expand and contract independently. 

This construction was a radical 
departure, and as a consequence, 
many were skeptical about its reli- 
ability. At the time the original por- 
tion of the Monadnock Building in 
Chicago, the Home Office of Power 
PLANT ENGINEERING, was designed, 
the architect wanted to employ the 
then new construction developed by 
Jenny, and others. The owners, over 
the protests of the architect, insisted 
that the building be solid masonry 
construction. As a result of this de- 
mand of the owner, the walls at the 
street level (which are not strictly 
walls, but supporting piers) were 6 
ft to 8 ft thick for a structure 16 
stories in height. A few years after 
the original portion of the building 
was completed, an addition was made 
on the south half of the block having 
17 stories. When the addition was 
made, the owners permitted the use 
of the true skyscraper construction 
which had been rejected for the orig- 
inal portion. The difference in win- 
dow areas and wall thickness at the 
street level which to some extent 
were effected by later construction is 
apparent. 

Today our skyscrapers are raising 
their heads over 1200 ft above the 
street level, because through the 
years structural designers have 
learned how to design frameworks 
that can carry the weight of the build- 
ing and its contents thereby permit- 
ting relatively light-weight walls to be 
used. These walls, supported by the 
framework, provide flexibility in the 
structure to compensate for expan- 
sion and movement due to wind pres- 
sure or earthquake shock. 


Evolution of Boiler Heat Enclosures 
Boiler heat-enclosure development 


has gone through a similar evolu-. 


tionary period. The original method 
of construction was to fabricate a 
solid masonry wall comparable to the 
now obsolete skyscraper construction. 
Instead of being subjected to tem- 
perature variations of 120 F, the 
boiler furnace -had to withstand the 
expansion resulting from tempera- 
ture variations as great as 2500 F. As 
boilers became larger and larger, heat 


enclosures were made higher and 
higher to provide sufficient volume for 
combustion of the fuel. And as the 
wall height increased, the expansion 
problem multiplied. Failures were all 
too frequent, and service from solid- 
masonry heat enclosures was poor 
indeed. 


Increased height. meant that thicker 
walls were required to provide the 
necessary wall stability. And thicker, 
taller walls were heavier, resulting in 
greater foundation loading. Soil bear- 
ing became a problem since space for 
distributing: the load resulting from 
this solid masonry construction on 
large boilers was not always readily 
obtainable. 


Many boilers provided with shallow 
ash pits and having solid masonry 
walls developed uneven settlement be- 
cause the heat transmitted into the 
soil beneath the ash pit dried out 
the soil. This drying in numerous in- 
stances extended from 10 to 15 ft be- 
low the bottom of the ash pit. And as 
the soil dried it settled, resulting in 
uneven movement of the wall above 
and subsequent foundation failures 
and wall cracking. 


In order to increase the reliability 
of the heat enclosure, it became neces- 
sary to parallel the development in 
skyscraper construction by providing 
a framework for supporting the heat- 
enclosing refractories. Expansion 
joints, both horizontal and vertical 
were needed to absorb the variations 
in refractory size due to temperature 
changes to which it was subjected. 
Supporting the heat-enclosing refrac- 
tory from a properly-designed steel 
framework allowed the heat-enclosure 
designer to proportion refractories 
and insulation backing for the tem- 
perature conditions encountered, 
thereby eliminating much unneces- 
sary masonry work and decreasing 
the weight of the heat enclosure. This 
produced a lighter-weight flexible 
structure capable of accommodating 
itself to any boiler shape or size. 


Sectionally Supported Wall 


The ability to decrease the weight 
of a boiler heat enclosure through 
the use of sectionally-supported con- 
struction was strikingly demonstrated 
at the Homan Avenue boiler plant of 
Sears, Roebuck & Co. in Chicago 
some years ago. The boiler house had 
been so designed that the boilers were 
supported by the building steel frame- 
work. The original boilers were 5000- 
sq-ft long-drum, straight-tube units, 
set two boilers in battery, and 
equipped with solid masonry heat 
enclosures having side walls 22%-in. 
and a rear wall 18-in. thick. 


It was decided to replace each bat- 
tery setting of two boilers with a 
single boiler of 11,650 sq ft heating 
surface, and raise the boilers in order 
to obtain sufficient furnace volume, 
for the complete burning of coal with 
a spreader stoker. This raising opera- 
tion required heat enclosure walls 


over twice the height of the original 
solid masonry walls. 

Each new boiler was installed in 
the space formerly occupied by two 
boilers, and the boiler height in- 
creased as required. The weight of 
the heat enclosure used was actually 
less than the weight of the old solid- 
masonry setting. This was brought 
about through the use of Reintjes sec- 
tionally-supported wall constructions. 
Where the solid-masonry wide walls 
weighed 238 lb per sq ft, the new 9-in. 
sectionally supported construction 
weighed only 118 lb per sq ft. On the 
rear wall, the original installation, 
using 18-in. solid masonry construc- 
tion, weighed 190 lb sq ft while the 
modernized installation used a 4%-in. 
sectionally-supported construction 
weighing only 45 lbs per sq ft. Asa 
result of this reduction in weight, no 
modifications were necessary in the 
building steel framework to support 
the larger boilers. 

Thus the sectionally-supported heat 
enclosure came into being because the 
solid-masonry heat enclosure, like the 
solid-masonry building, couldn’t keep 
pace with modern requirements. It 
came because of the need for control- 
ling the expension and contraction of 
the refractory subjected to widely 
varying temperatures. And controlled 
expansion ensured long-lived, reliable 
heat enclosures for the modern boil- 
ers. 


For a Broader 
Viewpoint 


I HAVE BEEN wanting to take the 
time to express my appreciation of 
finding an engineering publication 
that dares (if I may use the word) 
to tell the engineers and management 
that they have to broaden their views 
when it comes to the world of people 
and of things. Through my engineer- 
ing contacts I have discovered that 
even a half-way liberal outlook might 
brand one as “communistic.” In a 
way I have been very disappointed 
with my chosen profession and won- 
dered if I was becoming a misfit. 
Your magazine has made me realize 
that others also are beginning to look 
ahead. Hence, I thought it was about 
time that I let you know that at least 
one person is reading and thinking 
over your statements in the editorial 
pages of PowER PLANT ENGINEERING. 
I sincerely hope that there are many 
more that are doing the same, not 
because I am afraid to stand up for 
my convictions but for the promise 
this broader viewpoint holds for the 
future of America. 

Just so that you may give this 
correspondence its proper weight, I 
will admit that I am new in the engi- 
neering field, having been graduated 
from the University of Illinois with a 
B.S. in M.E. in January, 1943. I am 
now working as a field engineer with 
a large electric manufacturing com- 
pany. Keep up the good work. 

‘ Harry O. GERSTUNG 
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What the Power Engineer Should 


Know About 


THE SLIDE RULE 


Part III. 


PERHAPS a practical problem, in- 
volving vectors and some of what we 
have discussed so far, would be inter- 
esting. Fig. 2 illustrates about as sim- 
ple an electrical circuit as you will 
ordinarily find. Yes, it is simple all 
right but can you work it? Before 
going further, copy it down and try 
working it the hard way. We want 
to know the current in each branch 
(I, and I,), total current (It), true 
power, apparent power, and power 
factor. 

By slide rule, the problem is solved, 
easily as follows: 

The reactance of L is found by the 
formula 

X1 = 2nfL = 2 x 3.1416 x 60 x 
0.133 = ? 

Set left index of C opposite 2 on D. 

Move hair line to 3.1416 on C. 

Move right index of C under hair 
line. 

Move hair line to 6 on C. 

Move left index of C under hair 
line. 

Shift hair line to 0.133 on C. Under 
hair line on D read answer 50 approx. 

Xz = 50 ohms which is the induc- 
tive reactance. 

The reactance of C is found by the 


formula Xo = Oxie 
For convenience 2 x 3.1416 = 6.28 


ea : 
and 628 is always 0.1592. It is an- 


Froat Face 


By DENARD LEE GUSLER 


Don’t let vectors perplex you, let your slide 
rule handle them 


other time saving point to remember 


— 2 ee 
~ 60x 88.4 x 10° 


159.2 x 10-3 
6 x 8.84 x 10 


Set hair line to 159.2 on D. 





Xc 


= 3 x 10' = 30 
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Move 6 on C under hair line. 

Move hair line to right index of C. 

Move 8.84 on C under hair line. 

Opposite right index of C read an- 
swer 30 on D. 

Xc = 30 ohms which is the capaci- 
tive reactance. 

In branch A we have 75 ohms of 
resistance and 30 ohms of capacitive 
reactance. Putting it in the rectangu- 
lar form to solve for total impedence 
we have Z, = 75 — j-30. We show 
this condition by the vectors in Fig. 3. 

In this diagram, the resistance R 
(75 ohms) is drawn to scale horizon- 
tally. The capacitive reactance X>. 
(30 ohms) is labeled j-30 and is drawn 
to scale at right angles to the line 
representing the resistance. The total 
impedence Za is the resultant or vec- 
tor sum of the resistance and the re- 
actance. The value of Za may be ob- 
tained graphically as in the diagram, 
or it may be calculated. From the 
laws of triangles we know that -the 
square on the hypotenuse is equal to 
the sum of the squares on the two 
sides. That is 

Za? = R?2 + Xo? 


or Za = VR? + Zc? 
In this case Za = V752 + 302 
= vV5600 + 900 = V6500 — 80.8 


The slide rule, however, enables us 
to arrive at this result in a much 
more direct manner. The method, 
however, involves a knowledge of rec- 
tangular and polar co-ordinates, and 
while this is simple enough, those 
who are not familiar with it, may 
find the following somewhat myste- 
rious. Even without the required 
mathematical background, the method 
described below will show how sim- 
ply the silde rule is able to solve 
problems of this type. Just remem- 
ber, in passing that wherever the let- 
ter j occurs, as in j-30 above, it simply 
means that the value is measure at 
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Fig. la (above) and Fig. 1b (below): Front and back respectively of a log log, duplex, decitrig slide rule 


July, 1945-—— POWER PLANT ENGINEERING — Chicago, Ul. 





— a oe a a ee es 


=n = 


| i on We oie wl 


right angles to the line representing 
resistance. 

Using the slide rule to convert from 
the rectangular to polar form: 


Set the right index of 5 to 75 on D. 


Set hair line to 30 on D. Under the 
hair line on T read the angle 21.8° in 
black figures. We knew the angle 
would be less than 45° because the R 
factor was larger than the j factor. 
Leaving the hair line set we slide the 
black 21.8° on S under the hair line 
and opposite the right index of sine 
read Za which is 80.8 ohms. This 
means that the generator at point A 
is looking into an impedance of 80.8 
ohms at an angle of —21.8°. 
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Fig. 2 








The electrical condition of branch 
B is shown -by the vectors in Fig. 4, 
which means that Z6 = 35 + j50. Set 
the right index of S to 50 on D and 
the hair line to 35 on D. Under the 
hair line we read the red angle 55° on 
T which we knew would be larger 
than 45° because the j factor was 
larger than the R factor. Leaving the 
hair line set, slide the red 55 on scale 
S under the hair line. Opposite the 
right index of S on D we read the 
answer 61. This means that the gen- 
erator at point B is looking into an 
impedance of 61 ohms at an angle of 
+55°. 

Closing the rule and setting the 
hair line on red 55° on scale S we 
find under the hair line on D the 
number 57.3 which is the cosine of 
55° and tells us the power factor in 
branch B is 57.3 and is lagging. 

To find current in Branch A set the 
hair line on 220 scale D and move 
80.8 on scale C under the hair line. 
Opposite right index of C on D read 
ates’ 

220 2 OF 

ja: = 
80.8 Z —21.8° 

= 2.72 amp / 21.8° 

Which means the current here is 
leading 21.8°. 

To obtain current in branch B. 
Team hair line set on 220 D. Move 
61 on C under hair line. Opposite 
right index of C read 3.6. 


2202 0° _ ; 
38 £&* 3.6 2 


Which means the current here is 
lagging the voltage 55°. 

To divide the currents Ia and Ib 
into their vector components so that 
they can be added we proceed as fol- 
lows: 

2.(2.x% Sin 21.89 = j 

Set right index of S on 2.72 on D. 

Move hair line to black 21.8° on S. 

Under hair line read 1.01 on D. 
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R - 75. 


Sas 21.8° 
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J- 30.~. > 








Za = 75- J30 = 80.8 £-21.8° 
Fig. 3 


j factor is 1.01. 

2.72 x Cos 21.8° = R. 

Leave index set on 2.72. 

Move hair line to red 21.8° on S. 
Under hair line read 2.52 on D. 

la. => 203 £ 24.8" = 252 + 7 LOL 
3.6 x Sin 55° = j 

Set right index of S on 3.6 on D. 
Move hair line to black 55° on S. 
Under hair line read 2.95 on D. 

j factor is 2.95. 

Leave index on 3.6. 

Move hair line to red 55° on S. 
Under hair line on D read 2.06. 


Ib = 3.6 Z —55° = 2.06 — j 2.95 
Adding 2.52 + 71.01 
2.06 — j 2.95 
4.58 — j 1.94 


To convert the above from rectan- 
guiar to polar form. 

Set the right index of S on 4.60 on 
D and the hair line on 1.95 on D. 

Under the hair line on T we read 
the black angle 23° which we knew 
would be less than 45° because the R 
is larger than the j factor. Leaving 
the hair line set move black 23° on S 
under the hair line. Opposite the 
right index of S on D we read 5. 

Thus 4.58 — j 194 = 5 / —23° 
(amps). 

Dividing the total current into gen- 
erator voltage. to obtain total im- 
pedance we have: 


220 7 0° 

5 Z —23° 

Power factor is equal to cosine of 
angle of lag or lead. 

Cos 23° is found by setting hair 


line to red 23° on S. Under the hair 
line on D read 92. 

Power factor of circuit = 92 per 
cent lagging. Apparent power = E x 
I = 220 x 5 = 1110 watts. True power 
=ExI1x PF = 220x5x 0.92 = 1010 
watts. 


fon A 
‘ge 


= 44 ohms / 23° 


S, 


/ \ 35m! R 
Zb= 557 180-6155" 


Fig. 4 








That’s all there is to it. 

It was not intended here, to present 
a complete slide rule course. Rather 
an effort was made to present a gen- 
eral idea of its construction and some 
fundamental applications by working 
out practical problems. 

If I seem a bit over enthusiastic in 
my attitude towards the slide rule it 
can be attributed to the fact that I 
have found if an unusually valuable 
instrument and that the more I use it 
the more I seem to learn from it. 
When a person undertakes to learn a 
foreign language, he is usually aston- 
ished to find out how little he knows 
about English. When you undertake 
to learn the slide rule you may run 
into a similar situation with regard 
to your knowledge of mathematics 
and in that way will serve in a dual 
capacity—in introducing a new sub- 
ject it compels you to review an old 
one. ; 

Note: This is the concluding article of 
a series of three on the slide rule by Mr. 


Gusler. The first two appeared in the May 
and June issues respectively. 


The Slide Rule— 
Correction 


CaPTAIN CHARLES MorGAN of the 
Army Service Forces at Fort Mon- 
mouth, N. J., has called our atten- 
tion to a typographical error in the 
first part of Mr. Gusler’s article on 
The Slide Rule which appeared in the 
May issue. The error was the print- 
er’s, not the author’s, and while it 
seems minor it is likely to lead the 
reader astray if he is not familiar 
with slide rule operation. 


On Page 110, in the second exam- 
ple, of division, where 975 is divided 
by .0023, the terminal indicator for 
the divisor should be written as 
2.3 x 10-3 rather than 2.3 x 10%. By 
writing it in this manner it is seen 
that when you subtract a —3 ex- 
ponent from. a plus 2 exponent, the 
resulting exponent is 5, as shown in 
the article. 


We regret our carelessness in let- 
ting this error go through and are 
grateful to Captain Morgan for di- 
recting our attention to it.—Editor. 


Capacitor Motors 


THE CAPACITOR MOTOR was first de- 
veloped to provide a quiet operating 
fractional horsepower motor for driv- 
ing oil burners, pumps, refrigerating 
compressors, and similar equipment 
requiring high starting torques, long 
annual runs, and high power factor 
and efficiency. 

Motors of this type are made with 
condensers mounted internally and 
externally. The external type of 
mounting is favored especially with 
smaller units. Capacitor motors are 
now available in sizes up to 10 hp, 
but the condenser unit increases the 
forst cost materially over repulsion- 
induction or squirrel cage machines. 
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The Boiler Fireman’s 


By J. R. DARNELL 


Handbook 


Forced draft traveling grate firing. . . . Starting a 
fire. ... Fuel bed thickness. ... Fuel sizing and dis- 
tribution. . . . Tempering coal by adding moisture. 
. .- Draft and air distribution. . . . Speed control. 


Part XII—Stoker Firing Methods 


STOKERS may be divided into two 
main divisions and these into their 
respective sub-divisions as follows: 

1. Over-feed. 

A. Horizontal moving bars. 
a. Forced draft traveling 
grates. 
b. Natural draft chain 
grates. 
B. Inclined rocking bars. 
a. Hand operated. 
b. Power operated. 
C. Horizontal stationary bars— 
rotary spreader. 

2. Under-feed. 

A. Single retort. 
B. Multi retorts. 


Forced Draft Traveling Grate Firing 


Either chain or traveling grates are 
generally adapted for coals having 
high ash with low fusion point since 
there is no agitation or disturbance 
of the fuel bed and consequently 
clinker formation is reduced to a 
minimum. These stokers may be 
used advantageously with a wide 
variety of solid fuels, particularly if 
forced draft is used. Such stokers 
can be used with bituminous and an- 
thracite coals, lignite, coke breeze, 
and wood chips. Since the furnace 
design will vary with the particular 
type of fuel used, we will try to 
enumerate certain general instruc- 
tions to be observed for each type of 
fuel. 

Starting a Fire 

The following method of starting 
a fire may be used with either natural 
or forced draft although with some 
fuel bed should be somewhat less 
with natural draft. Set the feed-gate 
to give a fuel bed thickness of 4 to 5 
in. and then run green coal onto the 
grate for a distance of about 4 ft. 
Next, through the side doors, throw 
in wood and oily waste or rags on top 








Fig. 1. Round spouts discharging above 
the level of the fuel hopper cause segrega- 
tion of coarse and fine particles 


of the coal. Ignite this material with 
the stack damper and air valves 
slightly open and without forced 
draft. As the coal becomes thorough- 
ly ignited, the natural draft should 
be increased by gradually opening 
the stack damper and air valves. 
Now, start the stoker at the lowest 
speed and gradually apply forced 
blast. Before starting the fan, close 
the air valves in each compartment 
and then open them only as the fire 
progresses over the corresponding 
air zone. Care must be used at this 
point or too much air will dull the 
fire and retard combusion. 

Mid-western coals — Illinois, In- 
diana and western Kentucky—ignite 
more readily than Ohio, Pittsburgh 
and Eastern coals, such as Pocahon- 
tas, New River and Georges Creek. 
Low grade bituminous coals of Col- 
orado and Iowa and the Western 
lignites will not ignite at all at the 
front of the stoker, because of the 
large percentage of moisture which 
must first be driven off. Anthracite 
ignites more slowly than bituminous 
coal and additional time must be al- 
lowed for the fire to. work down 
through the fuel bed before applying 
forced blast. Coke breeze, unless 
containing an unusual amount of 
volatile matter—6 to 8 per cent—will 
not ignite in a cold furnace and the 
refractories must first be heated with 
a coal fire. 


Fuel Bed Thickness 


Fine grades of anthracite are usu- 
ally burned with greatest success on 
traveling grate stokers but, because 
of their greater resistance to air flow, 
these grades of coal should have fuel 
beds- thinner than for bituminous 
coals. Anthracite fuel beds should 
vary from 4 to 6 in., while bitumi- 
nous coals may have a fuel bed thick- 
ness of 6 to 10 in. Coke breeze beds 
should be from 5 to 7 in. thickness. 


No absolute rule can be given for 
the thickness of the fuel bed with any 
kind of fuel but it should be such 
as to give the best results for the 
particular load and operating condi- 
tion of the boiler unit. The fire should 
be thick enough so that changes of 
load during the day can be taken 
care of by changing the grate speed, 
leaving the gate height constant. In 
general, a thick fire and slow speed 


give better results than a thin fire 
and high speed. 

With light loads, a short fire should 
be maintained. It is not necessary to 
cover the entire grate surface as 
with a natural draft stoker. The 
speed and depth of fuel bed can be 
adjusted to allow the fuel bed to 
burn out before reaching the end of 
the stoker. In this case, no air at all 
is supplied to the rear part of the 
stoker, which simply conveys the ash 
to the pit. This applies to all bitumi- 
nous coals, lignite and coke breeze. 
With anthracite, however, the fire 
should be kept long so as to do as 
much of the burning as possible un- 
der the rear arch. 


Fuel Sizing and Distribution 


Bituminous coals and lignites used 
on traveling grate stokers should be 
crushed to a size where all will pass 
through a 1% in. round mesh screen. 
With coke breeze all should pass 
through a % in. round mesh screen, 
with not more than 2 per cent 
through a 3/16 in. round mesh screen. 

Small sizes of anthracite are, of 
course, governed by the standard 
specifications for the particular grade 
used. 














Fig. 2. Flattened spouts discharging below 
the level of the fuel hopper prevent segre- 
gation 


Precaution must be taken to obtain 
uniformity of coal on the grate. With 
1% in. screenings, the largest lumps 
will be of this size, while most of it 
is generally of particles no larger 
than % in. diameter. 

Care must, therefore, be taken in 
the method in which the fuel is fed to 
the stoker hopper. If it is allowed to 
avalanche out of a round spout or 
spouts suspended above the hopper, 
the fuel will probably form in peaked 
up piles with the larger lumps thrown 
to the outside and the fine material 
in the center. This will cause a dis- 
tinct segregation of fuel particles in 
the fuel bed. This is one of the most 
important points in the successful 
operation of chain or traveling grate 
stoker operations. A number of 
plants have experienced this diffi- 
culty, which not only affected com- 
bustion conditions but gave rise to 
other troubles. In one case, the fuel 
was fed to the hopper through three 
round spouts with the ends flared in 
bell shape, as shown in Fig. 1. 

This segregation of fuel particles 
caused two distinct streaks or grooves 
down the center of the fuel bed and 
also a streak along each side. The 
streaks or strips along the side in 
which the fuel was burned down near 
to the grate were not so noticeable 
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as those in the center, since combus- 
tion in the fuel bed is usually more 
complete along the sides than in the 
center. This is due to greater air 
leakage and more rapid burning. The 
grooves in the fuel bed on either side 
of the center spout were distinctly 
noticeable but operators did not 
realize what was causing them nor 
did they connect the cause of these 
grooves with another and even more 
serious difficulty—that of arch ero- 
sion. 

Air naturally follows the lines of 
least resistance and will accordingly 
pass through the fuel bed along 
points where the fuel particles are 
coarsest. This obviously causes a 
greater evolution of gas along the 
strips of coarse fuel. So much gas is 
generated above these narrow strips 
that complete combustion of much of 
this gas is not effected until it strikes 
the arch. This causes higher tempera- 
tures just above the strips of coarse 
fuel than at other points, with a re- 
sulting softening of the arch. With 
these longitudinal strips of the arch 
softened by the high temperature and 
a greater density of gas along these 
lines it is quite easy to see what 
would cause distinct grooving or ero- 
sion of the arch as the gases sweep 
around the end. 


Remedy for this trouble was quite 
simple and it was only necessary to 
alter the method of supplying fuel to 
the hopper. This was done by remov- 
ing the round, bell-shaped flares on 
the ends of the spouts and substitut- 
ing sections which were flattened out 
as shown in Fig. 2, allowing more 
fine particles to be dropped across 
the width of the stoker. In addition, 
the sides of the fuel hopper were 
extended above the old level, so that 
the ends of the spouts would be cov- 
ered at all times, if the hopper and 
the spouts were kept filled all the 
way up to the bunker above. In this 
way, the larger lumps did not roll to 
the outside and there was no distinct 
segregation. 

After the fuel’spouts were changed, 
a marked improvement was noted all 
around. There was less carbon in the 
ash, a better quality of furnace gas 


Fig. 3. These curves 
show representative 
air pressures for a 
5-compartment stoker 
when burning either 
bituminous coal, an- 
thracite fines or coke 
breeze 


and no appreciable erosion of the 
arch. 

Segregation may also be eliminated 
by swinging spouts, either hand or 
automatically operated, or by install- 
ing a screw type of spreader. 

Tempering Coal by Adding Moisture 

Supplementing our general discus- 
sion of this topic in Chapter. VI, East- 
ern bituminous coals, such as Poca- 
hontas, New River, Clearfield and 
Georges Creek, as ordinarily received, 
contain too little moisture to be 
burned properly on traveling grate 
stokers. Consequently, it is neces- 
sary to temper these coals by adding 
moisture to such extent that they 
will contain 6 to 8 per cent. Unless 
this is done, these coals will puff up 
into hard cauliflower-like formations, 
which make it impossible to obtain 
a uniform flow of air through the 
fuel bed. Pittsburgh and certain Ohio 
coals are also somewhat of the same 
nature and must be tempered to 
contain about 8 to 10 per cent mois- 
ture. 

Mid-western coals, being free-burn- 
ing and non-caking, require less tem- 
pering, particularly since, as ordinar- 
ily received, they already contain 8 
to 10 per cent moisture. Where these 
coals are somewhat dry, however, and 
there is an excess of fine material, 
traveling grate stoker operation is 
improved by slight tempering. Adding 
water is particularly advantageous in 
preventing sifting of small particles. 

Tempering is best accomplished by 
wetting the coal at. the crusher, or as 
it is being put into the crusher. This 
gives the water more time to mix 
intimately with the coal. If this can- 
not be done, it may be effected by 
forcing exhaust (not live) steam 
through the coal in the stoker hop- 
per. 

Draft and Air Distribution 

Under all load conditions and with 
all fuels, only a slight draft or nega- 
tive pressure should be maintained 
in the furnace. This should average 
from 0.03 to 0.08 in. of water. With 
coke breeze and small sizes of an- 
thracite it is particularly important 
to keep this draft as close to zero as 
possible. With coke breeze, having 


an exceptionally small amount of 
volatile matter, it is sometimes nec- 
essary to operate for a short period 
with a positive pressure of 0.01 to 
0.02 in. of water in the furnace. This 
should be done, if ignition is being 
lost and the fire is not burning to 
within at least 18 in. of the feed- 
gate. If the fire starts to burn away 
from the feed-gate, the stoker should 
be slowed down or even stopped for 
a short time. 

With forced-draft stokers, the air 
distribution in the various compart- 
ments must be governed by the kind 
of fuel used and the length of the 
fuel bed. 

Burning bituminous coals with mod- 
erate moisture content does not pre- 
sent much difficulty. The amount of 
air in each compartment depends 
somewhat on the particular make of 
stoker used, the number of compart- 
ments in the stoker, the ash content 
of the coal, and whether or not there 
is a rear arch and how far forward 
this arch extends. In general, in a 
five-compartment stoker, air distri- 
bution may be as shown in Fig. 3. 
If there are more or less compart- 
ments, air distribution should be gov- 
erned proportionately. Bituminous 
coals with high moisture and lignites 
should have no air supplies to the 
first compartment and only a little 
to the second, as moisture must be 
driven off before ignition takes place. 
Air applied at this point chills the 
fuel and retards ignition. In other 
respects, .air distribution should be 
the same as with other bituminous 
coals. 

In addition to the need of higher 
pressure to overcome the increased 
resistance, fine sizes of anthracite re- 
quire different air distribution. These 
fuels are slower to ignite and the air 
pressure should be highest near the 
rear of the stoker. With No. 3 and 
No. 4 buckwheat, the rear arch should 
extend forward far enough to cover 
completely the last two zones and air 
pressure should not be sufficient to 
blow coal particles off the grate ex- 
cept under this arch where they can 
be deflected back onto the grate. Air 
distribution for this fuel, in general, 
is likewise shown in. Fig. 3. 

As with anthracite, coke breeze is 
slow to ignite, especially if wet, and 
the general shape of the air distribu- 
tion curve is the same. Being much 
more porous, however, lower pres- 
sures may be used than with anthra- 
cite. The. general shape of the curve 
is also shown in Fig. 3. 

It should be noted that with any 
kind of fuel and with all makes of 
traveling grate stokers, air pressures 
in the various compartments should 
be raised or lowered together, de- 
pending upon the combustion rate. 


Speed Control 


Flexibility of speed control is one 
of the most important points in the 
successful operation of this type. of 
stoker. It may be driven either by a 
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ratchet wheel and pawl, or by a worm 
gear. The former, found on older 
types, gives an intermittent jerky 
movement to the grate while the lat- 
ter provides smoothly continuous 
travel. , 

With the worm gear drive the best 
sources of power are a direct-con- 
nected steam engine or an electric 
motor. With electric power, either 
alternating or direct current may be 


LETTERS 
AND 


COMMENTS 


used, although the latter gives more 
flexibility of control. 

The average rate of travel of the 
grate surface may vary from 1.5 to 6 


_in. per min. Higher speeds some- 


times are employed but only where 
unusual conditions prevail. Determi- 
nation of the grate speed provides the 
basis for a method of measuring fuel 
consumption. This will be discussed 
in the next chapter. 


























Theoretical Air 


for Combustion 


The practical engineer trying to 
progress comes upon some problems 
that are somewhat confusing. For the 
most part they are not college men 
and it, therefore, requires long study 
on some matters and then they are 
not always clear. 

I am presenting, here, one problem 
which puzzled me, viz., the air the- 
oretically required for combustion. 
After studying various books such as 
Babcock and Wilcox Boiler Book, 
“Steam” and Heinie Boiler Book, 
“Steam Boiler Engineering,” I was 
able to figure out the meaning of the 
formulas, etc. 

I submit this in hope it may help 
some other engineer without a de- 
gree to understand the meaning of 
this problem. 


Theoretical Air for Combustion 
In order to supply one pound of 
oxygen for combustion, it is necessary 
to supply 4.319 pounds of air. The 
question may arise as to where the 
figure 4.319 is obtained. Since the 
percentage of oxygen in air is by 
weight 0.2315 per cent, 1+ 0.231=— 
4.319 or as most commonly used 4.32 
lb. The figure 4.32 may be at times 
given or 4.33 and 0.231 as 0.232 but 
the final results are nearly the same. 
The ratio of carbon to oxygen in 
CO. is 1 to 2.667. As most books fail 
to give the source of these figures, let 

us see where we get 2.667. ; 
It will be noted that one atom of 
carbon unites with two atoms of oxy- 
gen to form CO, or Carbon Dioxide. 
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The atomic weight of carbon is 12, 
and oxygen 16. We have in O one 
atom of oxygen and in O. two atoms. 
Then since one atom by weight is 16, 
O, being twice as much its value 
would be 32. Then C plus O.=CO, 
which in turn is, 12 plus (2x16) = 12 
plus 32= 44. This is the union of 12 
parts of carbon by weight and 32 
parts of oxygen by weight. 

If we consider one pound of carbon 
as being burned, the oxygen neces- 
sary for combustion is 32 — 12 = 2.667 
pounds. 

NOTE: This is oxygen for com- 
bustion and not air. In order to sup- 
ply one pound of oxygen there must 
be 2.667 x 4.32 = 11.52 pounds of air 
supplied. 

CHESTER V. EMERSON, 
Chief Engineer, 

Old Colony Laundry 
Inc., Quincy, Mass. 


An Answer to the Re- 
frigerator Temperature 
Control Question 


Unless your reader’s problem in- 
volving a warning signal in his refrig- 
eration plant is an intricate one, I 
should think that a thermostat in se- 
ries with a light or bell would be the 
answer. I have in mind one made by 
the Fenwal Company, Ashland, Mass., 
which is in cartridge form. This unit 
can be easily installed in the refrig- 
erant pipe line by drilling and tapping 
a hole for this purpose. The refrig- 
erant then flows around the unit. An- 
other installation.of the same type 
could be in the freezing chamber. 


A more expensive (but perhaps the 
best) type would be the electrical 
resistance thermometer in conjunc- 
tion with a relay to operate the warn- 
ing device. Leeds & Northrup Com- 
pany, Philadelphia, Pa., have a fine 
one. 

Since your reader refers to ‘“watch- 
ing a dial” it may be that the latter 
type would be preferable, since it 
would merely involve a substitution 
of one meter for another. 

There is no theoretical limit to 
which his control accuracy can go. 
As a matter of fact, I am experiment- 
ing with an electronic contraption 
that is accurate to plus or minus .003 
degrees Centigrade. 

Perhaps you may publish his prob- 
lem in greater detail. I would be in- 
terested in knowing more about it. 
Marblehead, Mass. LEwi1s H. PHILLIPS 


Another Answer to the 
Over-temperature Alarm Question 

THE PROBLEM referred to in the 
April issue, page 93, having to do with 
a hotel refrigerating plant, is not 
given in sufficient detail to permit of 
a complete analysis, however the fol- 
lowing outline of methods commonly 
used for controlling temperatures in 
refrigerated rooms may be of some 
help to the inquirer. 

In many installations the evapora- 
tor is equipped with a thermal ex- 
pansion valve which practically closes 
the supply of refrigerant to the evapo- 
rator as the suction gas approaches 
the saturation temperature and re- 
stores the supply as the suction gas 
becomes superheated. The actuating 
force which opens and closes this type 
automatic valve is the change of pres- 
sure on the valve diaphragm resulting 
from the expansion and contraction of 
the fluid in a flexible tube that is fitted 
at one end with a bulb which is fas- 
tened to the suction pipe near the 
evaporator suction outlet. 

When the suction gas passing the 
location of the bulb is superheated, 
the fluid in the bulb expands, exert- 
ing a pressure on the diaphragm, 
causing the valve to open wider and 
supply more liquid to the evaporator. 
If too much liquid enters, the super- 
heat disappears and the gas approaches 


the saturation point which in turn 


causes the supply of refrigerant to be 
reduced. The thermostatic valve sim- 
ply regulates the flow of liquid to the 
evaporator according to changes in 
suction gas superheat as it leaves the 
evaporator. 

The superheat in the suction gas 
leaving the evaporator will vary with 
load changes, therefore the flow of 
liquid is regulated according to the 
load demands at any given time. 

A means of positive temperature 
control is the thermostatically op- 
erated magnetic valve placed near the 
thermostatic expansion valve. Mag- 
netic valves will positively close the 
liquid supply to the evaporator when 
the temperature has reached the pre- 
determined point and restore the sup- 
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TIGHT VALVES 
CONSERVE FUEL 


PREVENT HOLD-UPS IN PRODUCTION 


LUNKENHEIMER VALVES stay TIGHT WITH LESS CARE 


With today’s production problems and the urgent necessity for conserving 
fuel, it is more important than ever to avoid wasteful, costly, production- 
lowering valve leakage. It’s good business to maintain a regular check on 
valves, to make sure that they are tight and in proper working order. Main- 
tenance men prefer Lunkenheimer Valves. They know these quality-built 
Valves serve longer and better on the job—are easier to keep tight with a 
minimum of time, labor, and expense. 

The Lunkenheimer Co., Cincinnati 14, Ohio, U.S.A. Branch Offices: New 
York 13, Chicago 6, Boston 10, Philadelphia 7. Export Department: 318-322 
Hudson St., New York 13, N. Y. 








A Lunkenheimer Distrib- 
utor is located near you, 
ready at all times to 
assist with your mainte- 
nance and operation 
problems. You will profit 
by using his service. 








LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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ply when the room temperature has 
risen to the allowable upper limit. 
Magnetic valves, sometimes called 
solenoid valves, are used equally as 
successfully for controlling the tem- 
perature of water, brine, milk and 
other liquids. 

In rooms where certain commod- 
ities are stored that are easily dam- 
aged by too low temperatures, as for 
example eggs and apples, a magnetic 
valve is placed on the suction outlet 
and so wired as to close at the same 
time as the magnetic valve on the 
liquid supply line, thus bottling up 
the refrigerant in the evaporator and 
stopping further cooling. Otherwise, 
with the compressor still operating, 
any liquid remaining in the evaporator 
after the closing of the liquid supply 
valve would continue to boil off and 
lower further the room temperature 
which could easily result in damage to 
the commodity. 

In many modern refrigerating 
plants the temperature controls are 
often so connected as to stop the com- 
pressor when all refrigerated rooms 
have been reduced to the desired tem- 
perature and to start the compressor 
when the temperature in first of the 
refrigerated rooms rises and calls for 
refrigeration. Later, as each of the re- 
maining rooms call for refrigeration, 
the automatic valves of each opens 
and supplies the necessary cooling 
demands. 
Atlanta, Ga. 


C. T. Baker 


Green to Harris on 
Education vs. 


Experience 


After carefully reading Richard P. 
Harris’ comments in the April issue, 
I am convinced that he is a college 
graduate as well as an operating en- 
gineer. As I stated in a recent issue 
of PowEeR PLANT ENGINEERING, edu- 
cation is vitally necessary but so is 
practical experience. I do not agree 
that a man who passes coal a few 
months is qualified to operate a power 
plant and I did not make any such 
assertions in my article. 


From Mr. Harris’ discussion it 
would appear that because a man 
has the financial means to go to col- 
lege, which many very intelligent 
men do not have, it gives him a su- 
perior mentality. I think that that 
idea is very much in error. 


If I were a college graduate in 
mechanical engineering I would never 
waste my talent as an operating en- 
gineer. The college man who is giv- 
ing the high-school lad the “go-by” 
doesn’t always do so because of any 
superior mental accomplishments. 
Check the salary! If a college man 
with his overabundance of knowl- 
edge will work for an operator’s sal- 
ary, the employer will naturally hire 
the college man in preference to an 
operating man if he is given the 
choice. 
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I did not denounce the college man 
and never will. The point is, that a 
man who will study and work hard 
and learn to know his plant and its 
operating principles should be en- 
couraged rather than ridiculed. There 
are many good able men with limited 
education who can figure how to 
save fuel and operate a plant at a 
minimum cost to the employer. The 
employer who puts men in charge 
who are not qualified are usually 
men who would fail to furnish proper 
equipment even to college men. 

I believe Mr. Harris could find a 
great many plants where there is a 
complete lack of testing equipment 
and very few CO. recorders, draft 
gages, coal scales, etc. The expe- 
rienced man does not have to have 
all of these devices to determine his 
efficiency. One would gather from 
Mr. Harris’ statement that all non- 


college men are incompetent. My 
idea is to give every man a chance— 
college or no college. When I have 
spent $3000 or $4000 going to college 
to learn what I can get from almost 
any textbooks, in fact, the same 
books that the college man studies, 
I will be ready to work for the in- 
dustry that. pays not less than $500 
a month. The college graduate issue, 
as Mr. Harris sees it, would be a 
nice way to bar all others, no matter 
what their ability, from advancing or 
from being promoted. Once a fire- 
man always a fireman, seems to be 
some engineers’ idea. Thank God 
there are a few broad minded per- 
sons who think differently. Many per- 
sons who have preached the ‘dumb 
fireman” philosophy have frequently 
been compelled to seek advice from 
the same dumb fireman. 

St. Louis, Mo. WILLIAM R. GREEN 








Questions 


And 


Answers 








Question No. 301 


Should He Use Rotating 
Air Pump or Steam Jet 
Air Ejectors? 


I WOULD LIKE to have Q & A read- 
ers discuss the relative merits of 
motor-driven rotating air pumps such 
as the Leblanc or the Hytor as com- 
pared with those of the steam-jet air 
ejector type. 

Assume that the air to be handled 
is from a dry source, not a condenser. 
No condenser is to be considered on 
the steam-operated air ejector. Cost 
of electric power, 1 cent per kilowatt 
hour. Cost of steam, 25 cents per 
1000 Ib. 
Akron, Ohio 


Question No. 302 


Data Wanted on Rope 
“Dope” and Safety 


J. W. 


‘Latches for Travel- 


ing Cranes 

WE SHOULD LIKE to have informa- 
tion from Q & A readers on the avail- 
ability of a rope “dope” or hoisting 
cable dressing that is not sticky, 
heavy bodied, or opaque. We desire 
a dressing that will penetrate to the 
hemp center of the cable, is not af- 
fected by average room temperature 
of 85 F; is quite transparent for 
usual cable inspection; and is non- 
drying. 


Also we need information on a light, 
yet durable, safety latch for the 
sheave hook of traveling cranes. We 
want a spring-closed and manually- 
opened device that is easily attached 
without welding or drilling of the 
hook: 

We would like information on the 
technique required to take X-ray 
photographs of hoist hooks. We con- 
template removing the hooks to the 
X-ray laboratory for periodical in- 
spections. 


Oak Ridge, Tenn. PoC, Z. 


Answer No. 293 


Can He Control Gas 
Engines from Steam 
Heating System? 

How It Can Be Done with 

a Simple Regulator System 

THIS PROBLEM, in the April issue, 
propounded by O. M. W., involves the 
adjustment of a fluctuating electrical 
load between two steam engines and 
two gas engines so that: 

1. All the exhaust steam from the 
steam engines will be utilized by the 
boiler auxiliaries and the heating 
system of the buildings. 

2. The steam engines can meet in- 
creased demands for exhaust steam. 

3. The atmospheric relief valve 
will not vent any exhaust steam. 

4. The control of the system will 
be entirely automatic. 
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new: The EDWARD Intex UNIVALVE" 


Newest addition to the Edward steel valve line, the Univalve is a forged steel globe valve for service 
to 1500 lb at 950 F. Body and bonnet are a single unit, the seat is integral with the 
body, and the inclined stem design and streamlined flow contours cut pressure drop to from 
25% to 50% of that of most forged steel globe valves. 
All the distinctive standard features of Edward valve construction are included—oversize 
knobbed handwheel, extra-deep stuffing box and cooling chamber, re-enforced 
EValpak molded packing, junk ring EValized for abrasion resistance, 
centerless ground EValloy stem—with the addition of many 
new features that make the Edward 
Univalve the best buy possible for 
high temperature, high pressure 
service. 
*Integral seat valve with body 
and bonnet a single unit. 


‘WELDED BONNET 


Patented leakproof welded body- 
bonnet joint, with backseating joint 
for repacking under pressure, and 
designed for disassembly if ever 
necessary. 


INTEGRAL hard-faced SEAT 


A continuous ring of Stellite applied 
directly to the body, machined in the 
same set-up with body bore for per- 
fect alignment, and carefully mated 
to disk for full bearing area. 


HARD FACED DISK 


Heavy layer of ground and lapped 
Stellite on alloy steel disk. 


4 5S BRONZE YOKE BUSHING 
BOLTED GLAND 4 Minimizes wear and prevents galling. 


Easy packing adjustment, 


with through-bolted, 
oa guided 6 ONE PIECE, Integral 


gland. 
YOKE BONNET 


Perfect alignment of working parts. 


LOW PRESSURE- 
DROP FLOW 


Edward inclined stem globe valve 
Sy Icy construction eliminates sudden 
I~ - co changes of flow, reduces erosion-pro- 
ducing turbulence, and cuts pressure 
drop to minimum, yet retains desira- 
ble characteristic of globe valve 
tightness. 


Fmt} ‘ants 


UNIVALVE SIZE RANGE 
1500 ib —950 F P oa 
: Screwed Ends ’ Le eee ne 
Fig. 2220—'2", %” 
rig. 3220-34", 1, 114", 2° EDWARD Sel VALVES 
Socket Welding Ends 
Fig. 2224—'2", %’ The Edward Valve & Manufacturing Co., Inc. ¢ East Chicago, Indiana 
Fig. 3224—%", V, "2", 2” 3 
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The equipment is arranged as 
shown in O. M. W.’s sketch. Fig. 1, 
which shows that three 200-hp stoker- 
fired boilers, which have automatic 
combustion control, supply the 150- 
psi steam for the plant. The prime 
movers consist of two Uniflow steam 
engines, each driving a 150-kw gen- 
erator, and two gas engines, each 
driving an electric generator. The 
larger gas engine, rated at 120-hp, 
drives an 80-kw generator; the 
smaller engine, rated at 100-hp, drives 
a 75-kw generator. The steam en- 
gines exhaust at 5-psi into the steam 
heating system. The steam for the 
auxiliaries and the feedwater heater 
is also taken from the 5-psi system. 
There is, furthermore, a pressure re- 
ducing valve between the 150-psi and 
the 5-psi systems, to furnish low 
pressure steam from the boilers if the 
exhaust steam from the engines is in- 
sufficient to meet the demands. There 
is also an atmospheric relief valve 
on the low pressure system. 


The problem states that the elec- 
trical load varies over a wide range 
and that it sometimes fluctuates 
quite rapidly. As the Uniflow steam 
engines are now capable of taking 
care of the fluctuating load, it is ap- 
parent that the governors of the 
steam engines are capable of con- 
trolling the energy supplied to the 
engines so that they can meet the 
demands of the electrical system. 


The problem can be simplified and 
clarified by assuming that both the 
steam engines and the gas engines 
will be started manually by the op- 
erator. It will also be assumed that 
the generators will be paralleled by 
the operator. 


The installation of a Cash Stand- 
ard Type 100WC Controller is recom- 
mended, as shown in Fig. 2. A pipe 
line should be connected between the 
bottom of the diaphragm on the con- 
troller and the exhaust steam header. 
Lever-operated, double-ported valves, 
such as Fisher or McAlear, should be 
installed in the gas lines to the en- 
gines. A by-pass with a globe valve 
should be installed around the lever 
valve. This by-pass valve should be 
set so that the gas engine will carry 
a minimum load. 

The piston rod on the controller 
should be connected to Sheave A 
with a flexible wire cable. Another 
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. 1. Diagram of O. M. W.’s equipment 
_ connections 
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Fig. 2. Schematic diagram by Coscia showing how a standard controller could be con- 
nected to control gas engines from steam heating system pressure 


wire cable should be connected from 
the lever of Valve B, in one gas line, 
to Valve C, in the other. This wire 
cable should pass over Sheave A, as 
shown. Turnbuckles should be in- 
stalled where necessary so that all 
unnecessary slack can be removed 
from the wire cables. 


The weight on Valve B should be 
sufficient to overcome the friction of 
the system and close the valve when 
the connecting rod on the controller 
moves up. The weight on Valve C 
should be about twice the weight on 
Valve B so that the lever on Valve C 
will remain stationary when Sheave 
A is moved to the right by the con- 
troller until Valve B is wide open. 
The lever on Valve C should then 
open if Sheave A continues to move 
to the right. 

A by-pass is installed in each of 
the gas lines around Valves B and C 
so that each engine will carry a pre- 
determined minimum load when it is 
operating. Even though the engine 
which is controlled by Valve B is not 
operating, the controller will con- 
,tinue to operate, if less exhaust 
steam is required, until Valve C is 
opened and the engine which it con- 
trols picks up the load. 

The control of the gas engines is 
based on the fact, that the steam 
engines, through their governing de- 
vices will carry any load within their 
capacity. In other words, the steam 
engines will carry any load which the 
gas engines do not carry. The opera- 
tion of the controller is based on a 
change in pressure in the exhaust 
steam header. The controller can be 
built sensitive enough;to reverse on a 
pressure change of 0.3.in. water’ col- 
umn. Such fine accuracy is not needed 


on this system, however, and it is 
recommended that the controller be 
set for plus or minus 0.25-lb or to 
maintain a steam pressure between 
4.75 and 5.25-psi in the exhaust steam 
header. The pressure reducing valve 
between the 150-psi system and the 
exhaust system should be set for 4.25- 
psi and the atmospheric relief valve 
should be set for 5.75-psi. 

A cut away section of a Cash Type 
100 W Controller is shown in Fig. 3. 
This is exactly similar to a Type 100 
WC controller except that the latter 
has a hand control valve mounted on 
it and piped up to it. 


Fig. 3. Diagrammatic cross-section of Cash 
Type 100W Controller 
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Wherever You Need Piping Materials 


ooo RELY ON CRANE 


ONE SOURCE OF SUPPLY « ONE RESPONSIBILITY » ONE STANDARD OF QUALITY 


Supplying everything necessaryforanypipingsystem  bility—helps assure the best installation. By using 
is the job of your Crane Branch or Wholesaler. This | Crane complete piping materials service, you speed 
single source offers the world’s greatest selection of deferred replacements—keep piping performance at 
piping materials—in brass, iron and steel. Uniform _ its best. Below is an example of the completeness of 
quality in all materials—backed by single responsi- _ the Crane line—in Cast Steel Wedge Gate Valves. 


Steam-Driven Air Compressor 


SERVICE RECOMMENDATIONS: In addition to service in air 
lines, illustrated above, Crane Cast Steel Wedge Gate Valves are made 
for steam, water, oil or gas pressures up to 2500 pounds at 1000° F. 
The 600-pound class, shown in cross section, with Carbon-Molybdenum 
body and Exelloy to No. 49 Nickel Alloy seating, are recommended for 
steam, water, gas or air up to 850° F. maximum; with Exelloy to 
Exelloy seating, for oil or oil vapor up to 1100° F. maximum, 
with Stellite to Stellite seating, for steam up to 1000° F. maximum. 
Available with screwed, flanged or welding ends in all practical sizes. 
See your Crane Catalog for complete specifications. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill.» Branches and Wholesalers Serving All Industrial Areas 


CRANE 2... 
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Fig. 4. Curves showing operation of two 
steam and two gas engines for minimum 
of exhaust steam demand 


Although Fig. 2 shows the con- 
troller and lever valves close to- 
gether, they may be as remote from 
each other as desired. If there is a 
failure of any operating part, the 
levers will close the valves by the 
force of gravity acting on the weights 
and reduce the load on the gas en- 
gines to a minimum. The steam en- 
gines will then pick up the load and 
during the emergency will exhaust 
their steam to the atmosphere through 
the atmospheric relief valve, if there 
is not any demand for it. As soon as 
the operator repairs the part which 
has failed, the control will again func- 
tion and the gas engines will carry 
their part of the load as determined 
by the exhaust steam pressure. 

Although Fig. 2 shows an oil pump- 
ing unit, the controller may also be 
operated on water or air at any 
pressure between 15 and 150 psi. The 


7 


100 
* 





28 


75 








50 








-" 





aa 











80 KW 
GAS ENGINE 

75 kw 
GAS ENGINE 


ISOKW 
STEAM 








Fig. 5. Exhaust steam available for loads 
of Fig. 4 


pumping unit shown consists of a 
pump, motor, tank, and automatic 
constant pressure by-pass valve, 
which are entirely enclosed in a com- 
pact unit. 
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Fig. 4 Curve. (A) shows the se- 
quence of operation for two gas en- 
gines and two steam engines when 
there is a minimum demand for 
steam. Curve (B) shows the kw 
available for a fluctuating load. 

Fig. 5 Curve (C) shows the ex- 
haust steam in percent of total ex- 
haust steam, available from the loads 
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Fig. 6. Curves showing operating sequence 
for one steam and one gas engine 
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Fig. 7. Exhaust steam available for loads 
of Fig. 6 


plotted in Fig. 4. Curve (D) shows 
the maimum exhaust steam available 
from a fluctuating load. 

Fig. 6 Curve (E) shows the se- 
quence of operation for one steam 
engine and one gas engine when 
there is a maixmum demand for ex- 
haust steam. Curve (F) shows the 
maximum capacity available in kw 
for fluctuating loads. 

Fig. 7 Curve (G) shows the exhaust 
steam, in percent of total exhaust 
steam, available from the loads plot- 
ted in Fig. 6. Curve (H) shows the 
maximum exhaust steam available 
from a fluctuating load on one steam 
engine and one gas engine. 

The installation of a controller as 
described is recommended, therefore, 
because: 

1. The electrical load on the gen- 
erators driven by the gas engines 
will be controlled so that the load 
on the steam engines will produce 
sufficient exhaust steam to maintain 
a pressure of 5 psi plus or minus 0.25 
psi in the exhaust steam header. 

2. If the demand for exhaust steam 
increases, the pressure in the exhaust 
header will drop. The controller will 
then reduce the load on the gas en- 
gines and the steam engines will pick 


up the load dropped by the gas en- 
gines. A larger load on the steam 
engines will’ produce more exhaust 
steam from the engine and thus in- 
crease the pressure in the exhaust 
header. 

3. The quantity of exhaust steam 
needed to meet the demand of the 
system will always be furnished by 
the steam engines. 

4. The controller is entirely auto- 
matic. After the operator has paral- 
leled the units, the controller will 
take over and maintain the exact 
pressure in the exhaust header re- 
gardless of the electrical load. 
Baltimore, Md. Lewis G. Coscia 


Kulich Suggests Regulators 
That Will Do the Job 

FROM THE INFORMATION given by 
O. M. W. regarding conditions in his 
plant, I would say “Yes, there are 
such control devices.” 

One is the Victor regulator, now 
manufactured by Atlas Valve Co. of 
Newark, N. J. It will operate on any 
pressure. I am operating one at pres- 
ent connected to a Todd oil burner 
on a 200-hp HRT boiler, its operation 
being entirely automatic. 

Another regulator I know of that 
would do the job on high or low 
pressure and produce any desired 
movement is the Type 40-A-T regu- 
lator made by Locke Regulator Co., 
Salem, Mass., but I am not sure this 
company is in business now. 

I am positive regulators of the 
above type would solve his problem. 
Brooklyn, N. Y. STEPHEN KULICH 


Editor’s Note— There are many 
regulators of this general type that 
would be applicable for this service, 
such as the Atlas, d’Este, Foster, 
Fisher, Watts, Atwood & Morrill, 
Davis, A-Jacks, Engineer Co., Illinois, 
Kieley & Mueller, McAlear and others. 
A list of manufacturers of pressure 
regulators will be sent to anyone in- 
terested. In addition, most of the 
manufacturers of automatic combus- 
tion controls—such as Askania, Bai- 
ley, Brooke, Hagan, Hays, Republic 
and others—can supply regulators for 
this and similar service. 


Answer No. 294 


Why Is Barometric Con- 
denser Water Backing Up? 


WHEN H. G. S., in the April issue, 
asked why water is backing up from 
his barometric condenser to tur- 
bine, he said that the installation 
worked fine until about 5 months 
ago, but then the trouble started. 
He also wanted to know if too much 
water could be used with a bar- 
ometric condenser. 

The diagram of his turbine and 
condenser connection, published in 
the May issue, is repeated here for 
reference. 

H. G. S. has also given us a little 
more information. He says the unit 
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Diagram of H. G. S.’s turbine exhaust connections to barometric condenser, from which 
he says water is backing up into turbine 


is 2 years old and the tail pipe is 
clean. “So much water is backing 
up,” he says, “that it stops the tur- 
bine, and a turbine operating at 
6250 rpm cannot stand much of that.” 

In reply to the question in April, 
a number of comments were received 
but we held these pending the pub- 
lication of the sketch in May, so that 
the commentators could amplify their 
comments in the light of the addi- 
tional data. However, their original 
comments, before they saw the May 
sketch, bring out some interesting 
pointers on barometric condenser 
operation and we are giving them 
here for that reason. 

For example, George G. Avant, 
before the diagram was published 
in May, made the following comment: 


Building Up the Vacuum Too Fast 

H. G. S. is building up the vacuum 
too fast when starting up his tur- 
bine. This sudden catch in the 
vacuum causes the water to be pulled 
over from the tail pipe into the 
exhaust pipe. This water becomes 
trapped in the elbow at the bottom 
of the exhaust and there is no pro- 
vision for the water to get out. 

Several years ago we had trouble 
similar to H. G. S.’s and we in- 
stalled a water glass column on the 
elbow on the exhaust line where the 
line goes up to the condenser. 'This 
glass water column enabled us to 
see the depth of the water in the 
exhaust line. We then tried start- 
ing up the turbine very slowly, leav- 
ing the drain open a long time at 
the base of the elbow. Then we 
slowly raised the vacuum on the 
turbine when the machine was up 
to speed and no more water was 
coming out of the drain valve. 

After several days of operation we 
found the water to be rising in the 
exhaust. We figured that this water 
was coming from gland leakage (we 
were sealing the glands with water) 
and from condensation. We next in- 
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stalled a vacuum steam trap on the 
exhaust steam line at its lowest 
point. In order to get the trap be- 
low the level of the exhaust line it 
was placed on a platform in the 
hot well. The water in the exhaust 
line flowed to the trap by gravity. 
When the trap became full of water, 
the ball body tilted, cutting off the 
vacuum line and admitting steam to 
the ball. The steam blew out the 


water, the empty ball tilted back. 


into place and the vacuum line 
opened for another charge of water. 
The trap took care of our trouble. 
Wilmington, N.C. Grorce G. AVANT 


However, after studying the dia- 
gram, Mr. Avant added the follow- 
ing comments: 


May Be Water in Steam Supply 


AFTER STUDYING the sketch on page 
116, May issue, I am of the opinion 
that there are several things that 
may be causing the trouble.. We will 
start at the turbine. The sketch 
shows that exhaust steam is being 
used. The description says that “so 
much water is backing up that it 
stops the turbine.” This sounds to 


me like the excess water is coming _ 


into the turbine from the exhaust 
steam supply. From my experience, 
when boilers prime, the excess water 
in the steam will cause the turbine 
to slow down and it wiil just about 
stop if the water is excessive. Also 
some of the water may be coming 
from corroded sealing glands on the 
ends of the turbine shaft. 


If the barometric condenser is 
causing the trouble, there should be 
some sound like water hammer in 
the exhaust line. The drain to trap 
in the sketch causes me to believe 
that the exhaust to the condenser is 
above atmospheric pressure and, if 
not, the trap should be of the vacuum 
type. 

I would suggest to H. G. S. to look 
about the baffle plates in the top 





of the condenser as well as the baffle 
over the end of the turbine exhaust 
inside the condenser. 

From my experience with cen- 
trifugal refrigeration compressors, 
they make a very high demand on the 
driving unit and if any of the liquid 
refrigerant comes over, the load is 
very much heavier on starting. 

I am very much interested in the 
problem and I may be wrong in my 
suggestions, but we will wait and 
see all the answers that are pub- 
lished in the June or July issue. 

GEORGE G. AVANT 
Wilmington, N. C. 

In a similar way, E. R. Webber 
commented on the question in April 
and amplified his comment after 
seeing the sketch. Here is his April 
letter: 


How to Install an Overflow to 
Prevent Flooding 

H. G. S. does not intimate whether 
the injection water is being pumped 
to the condenser or siphoned from 
a tank or flume. However, evidently 
some change took place five months 
ago that has been causing the trou- 
ble. I am inclined to believe that 


- an over-supply of water is being ad- 


mitted to the condenser through the 
injection line. If such a condition 
prevails and water is fed faster than 
it can pass through the constricted 
throat area of the combining tube, 
it would gradually fill the condenser 
and back up into the exhaust line of 
the turbine. 

To eliminate this possibility, I 
would suggest that an overflow be 
affixed to the condenser as in the 
attached sketch. It should be located 
between the injection water inlet and 
the combining tube. A baffle should 
be inserted to prevent water nor- 
mally discharged from the injection 
nozzle from entering the overflow. 
Only in case of the water level ris- 
ing above the combining tube should 
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, Diagram by E. R. Webber showing how 


condenser can be equipped with overflow 
pipe to prevent flooding 
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An Ajax Spiral Wound Gasket For 
Every Marine and Stationary Application 
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\ L Fig. 2 


ee 2 iustrates enlarged cross sec- 
Figure illustrates enlarged cross sec- tion of AJAX gasket with Ya" flange 


fion of AJAX gasket with 14" Flange designed for 1,100 PSI. Note increased 
designed for low pressure. number of plies. 











THAT BREATHES*' 
AJAX Gaskets, constructed of one continuous strip of pre- 
formed metal wound spirally from the inside to the outside, 
are engineered to withstand the most severe service conditions 
in pressure groups to 3500 psi, together with the extreme 
temperature ranges encountered in superheated steam. 


= ""'THE STORY BEHIND THE GASKET 


There are twin strips of asbestos filler between each spiral 
thickness in the AJAX Gasket which cannot meet in the 


center under the wedge-like groove. Therefore a “breather-space” is preserved in the heart of the gasket which assures 
its automatic reaction to mechanical compression, to internal pressure variation, and to temperature changes. 


The AJAX Gasket expands and contracts — “breathes” — with changing pressure conditions — and retains the posi- 


tive, secure seal you require at all times. 





BOILER HANDHOLE, TUBECAP AND 
OTHER BOILER ACCESSORY GASKETS 


AJAX Style “A” Boiler Gaskets are constructed for three major 

pressure groups—0 to 499 Ibs., 500 to 999 Ibs., and 1000 Ibs. 

and up — through modification of the number of spiral wound 
metal plies per diameter. AJAX Style “A” Gaskets provide these 
inherent advantages: 

1. Excessive strain on fittings eliminated. Style “A” Gaskets seal 
under a comparatively low bonding load. 

2. Knife edge, interlocked plies of ‘metal between flanges act 
as automatic expansion member compensating for pressure 
fluctuations. 

3. Higher safety factor, since each gasket is constructed for 
specific operating conditions. 

4. Boiler “outage” time is held to a minimum. 

5. Springback quality of AJAX Gaskets assure their satisfactory 
performance when re-used. 


STYLE °"S-R"* METAL-ASBESTOS FLANGE GASKETS 
Style S-R Gaskets for Raised Face, Smooth 
Face, Crane Lap or Van Stone Joints, consist 
of standard AJAX Spiral Wound Gaskets 
.175” thick inserted into a solid steel rein- 
forcing ring .125” thick. The reinforcing ring 
prevents lateral expansion due to compression 
and acts as a centering device to insure posi- 
tive location; also as a compression gauge, 
since the inside diameter of the ring actually 
rests between the flange bearing surfaces, 
thereby preventing overloading of the flange 

studs during installation. Like all other gas- 

kets listed, this style is scientifically designed 

to seal with a minimum of bolt a So within 

stress limits for specified bolting arrange- 

ments established for fittings in pressure 

groups. Gasket and ring are installed as a 

single unit. Gasket is easily removable for 

replacement. 








AJAX BOILER MANHOLE GASKETS 


Style M-H — Three basic pressure groups —0 to 499 Ibs., 500 
to 999 Ibs. and 1000 Ibs. up. Stainless Steel is recommended for 
use where pressure exceeds 500 Ibs. M-H gaskets seal under com- 
Patatively low bonding loads. A maximum 1” flange width will 
accommodate most every service condition encountered in any 
pressure group. 14” and 1%” thicknesses. 
Style C-R—The Style C-R Manhole Gasket is self-centering and 
is in frequent demand for use on boiler manhole plates where 
fer is encountered between the shoulder and the flat of the 
beating surface. The centering ring in this assembly is slightly 
er than the gasket itself; assures positive location between 
two flats. 14,” thickness only. 


Style H— Original thickness of gasket is 
-175” + .005”. Constructed to seal at a com- 
pressed thickness of .125” + .010” with a 
minimum of bolt loading within stress limits 
for specified bolting arrangements established 
for fittings in all pressure groups. Gasket re- 
siliency compensates for stud relaxation, and 
also for variations in pipe line stresses. The 
wire guide assures ease of installation and 
locates the gasket in a positive position. 
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1596 PIERCE AVENUE territories are open 
CAMDEN, N. J. 
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water be discharged through this 
opening. The discharge should be 
piped to the hotwell and to approxi- 
mately the same depth as the tail- 
pipe. 

The injection valve should there- 
after be manipulated so that no 
water is discharged through the over- 
flow. It should be used only as a 
safety device to prevent water from 
entering the turbine by way of the 
exhaust line. 


West Duluth, Minn. E. R. WEBBER 


After the May issue appeared, Mr. 
Webber sent in the following: 


Look at Drainage, Water Temperature 
from Refrigeration Condenser 

H. G. S. has enlightened us some- 
what by his information and piping 
sketch in the May issue. But there 
is still a certain amount of mystery 
connected with the problem. He does 
not show the trap connections from 
the exhaust line. There is a possi- 
bility that this water could be back- 
ing up through this line. A discharge 
header common to a number of traps 
or a receiver connected to more than 
one drain is always to be eyed with 
suspicion unless a check valve is 
placed in each separate drain line. 
A bypass line around a trap or an 
inaccessable bleeder line could be 
causing the trouble. 

H. G. S. does not give the tem- 
perature of the water being dis- 
charged from the refrigeration con- 
denser but the fact remains that the 
higher this temperature runs the 
more water that will be required to 
condense the exhaust steam from the 
turbine. If more water were being 
pumped to the barometric condenser 
than the restricted throat area of the 
combining tube could take care of, 
it would of course back up to the 
turbine. 

After perusing the question in the 
April issue of Power PLANT EN- 
GINEERING. I submitted an answer 
and a sketch advising the installa- 
tion of an overflow on the con- 
denser to prevent this last mentioned 
possibility. If this condition does ex- 
ist it would eliminate the trouble. I 
believe. 

Providing the equipment operated 
satisfactorily up until five months 
ago H.G.S. should try to recollect 
what changes were made or what 
circumstance prevailed at about that 
time to start the trouble. 

West Duluth, Minn. E. R. WEBBER 


Comments on Flooding, Drainage, 
Checking Temperatures and Pressures 

CAN TOO MUCH WATER be used with 
a barometric condenser? 

Most barometric condensers are de- 
signed to operate over a large range 
of water quantities without flooding. 
Of course it is possible to put through 
so much water that it cannot run out 
without causing flooding but this is 
not likely in so large a condenser as 
shown in the sketch. 


Is it possible that the water is com- 


ing from somewhere else and not 
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backing up from the condenser? Can 
it be anything like the case described 
on pp. 48 and 49 of April issue? 
Whether H. G. S.’ case could be 
anything like the case described on 
pages 48 and 49 depends upon where 
the pipe marked “Drain to trap” is 
connected. If the discharge end of 
the drain pipe is under water and 
the trap is clogged or not operating 
properly, the water could flow back 
into the 24 in. exhaust pipe, causing 
the flooding. In this case the water 
could be coming from a source other 
than the barometric condenser. 


I do not see how H. G. S. expects 
to drain water from the 24-in. ex- 
haust pipe since, according to the 
sketch, this 24-in. pipe is the point of 
highest vacuum and, as dimensions 
show, the flow could not be caused by 
barometric leg since the available 
distance is approximately 14 ft. How- 
ever, if this drain pipe is small in 
diameter (about %-in.) it is doubtful 
that enough water to stop a turbine 
could flow. 


Is the refrigerator condenser heat- 
ing the condensing water too much? 
Are the pumps operating properly? 

Barometric condensers will flood if 
there is insufficient water to con- 
dense the steam or if the inlet water 
is heated too much. In such a case, 
either the refrigeration machine con- 
denser or the condenser water pump 
are at fault. This can be checked by 
measuring the tail pipe water. tem- 
perature and the pressure in the con- 
denser. If the saturation tempera- 
ture as given in the steam tables cor- 
responding to the condenser vacuum 
is within a degree of the tail pipe 
water temperature, the condenser is 
in a condition where flooding is likely 
to take place. 

It is best to measure the condenser 
vacuum at the flange of the 24-in. 
vapor inlet using a mercury type U- 
tube manometer. 

It is possible that a leak in the tail 
pipe has developed. A hole, as small 
as 1/16-in. in diameter could prevent 
the water from flowing out of the 
condenser, resulting in flooding. 
Usually these leaks occur at the pipe 
flanges. 

GEORGE P. CLEMENT, JR. 
Harrison, N. J. 


Answer No. 296 


Should These Turbine- 
Generators Be Installed or 
Should Power Be Bought? 


IN THE May Issue, C. F. M. gave 
data on his plant, which purchases 
about 136,000 kw-hr a month at 
$0.016 or 1.6 cents per kw-hr, with a 
demand charge of $750 a month and 
generates steam with a coal cost of 
21.9 cents per 1000 lb for a building 
heating load of about 200 bhp. 

The present day load is 425-450 kw; 
night and day loads on Sundays and 
holidays are about 125. kw. 


\ 


‘Altoona, Penn. 





The management, he says, wants 
to install two 750-kw turbine gener- 
ator sets, but he questions the wis- 
dom of this. The exhaust from these 
units at 5 psi would furnish building 
heating for 8 mo. of the year but 
there is no other use for the exhaust 
steam. No condensing water sup- 
ply is available. C. F. M. feels it 
would be uneconomical to operate a 
750-kw unit at 450 kw under these 
conditions. He does not state whether 
the proposed units are to be new 
or second-hand. Also no data are 
given on boiler capacity. 


Coal Cost of Generation Too Close 
to Purchased Power Cost 

WirHovut definite data on the steam 
pressure available, it is impossible to 
submit anything but an approximate 
answer, but with a coal cost of 
$0.000219 per lb steam and assum- 
ing a steam rate of 50 lb per kw-hr, 
the coal cost of electricity generated 
would be $0.01095 per kw-hr, which 
is too close to the purchased rate of 
$0.016 to allow anything for interest, 
depreciation, additional labor, etc. 

However, in view of the heating 
load of 200 bhp for eight months per 
year, the installation of a turbine 
generator of approximately 150-kw 
capacity with the use of all the ex- 
haust steam. for heating, might be 
an attractive proposition. 
A. R. MARKLAND 


It Does Not Look Good to George 

I do not think the idea of install- 
ing two 750-kw turbines would be as 
cheap as power is now purchased. 


According to the statement, 136,000- 
kw-hr at $0.016 per kw-hr, including 
the demand charge, the cost is 
$2176.00 per month. 

Before the war, power plants were 
built at a cost of $100 per kw. This 
would mean that $150.00 would have 
to be spent for the turbines. At 6 
percent interest on the investment, 
this would amount to $9000 each 
year. Taxes would be increased. 

I am not familiar with the water 
rate on non-condensing turbines, but 
from experience, I am of the opinion 
that there might be some surplus 
steam even in winter with the build- 
ing heating load. 

The sensible thing to do would be 
to have some competent engineer 
make a study of the load conditions. 
The high demand cost may be caused 
by some load condition that may be 
corrected. The equipment in motors 
may be old and the power factor very 
low. Synchronous motors may be 
added in place of squirrel-cage mo- 
tors. Capacitors could be added to 
the system to boost the power factor. 
The contract with the local power 
company should be studied. 

There are a lot of headaches in the 
local generation of power on a small 
scale, especially in these times of 
shortage of. skilled labor and the 
high cost of supplies. 

: GEoRGE G. AVANT 
Wilmington, N. C. 


July, 1945 -— POWER PLANT ENGINEERING — Chicago, Ti 














<i ala =a Maa eta ee 
y As a 
we, 3 
Big 


usta feu 


companies who have 

converted older Copes 

Regulators to modern COPES 
Flowmatic—the steam-flow regulator 


BARRETT COMPANY 
BLANDIN PAPER COMPANY 
DETROIT EDISON COMPANY 
EASTMAN KODAK COMPANY 
GARDNER-RICHARDSON COMPANY 
STATE UNIVERSITY OF IOWA 
JERSEY CENTRAL POWER & LIGHT COMPANY 
JONES & LAUGHLIN STEEL COMPANY 
NATIONAL CONTAINER CORPORATION 
NEBRASKA POWER COMPANY 
OTTER TAIL POWER COMPANY 
PUBLIC SERVICE COMPANY OF COLORADO 
PUBLIC SERVICE COMPANY OF NORTHERN ILLINOIS 
PUBLIC SERVICE ELECTRIC & GAS COMPANY 
REPUBLIC STEEL CORPORATION 
SCOTT PAPER COMPANY 
WHEELING STEEL CORPORATION 
YOUNGSTOWN SHEET & TUBE COMPANY 
DEWEY PORTLAND CEMENT COMPANY 
TENNESSEE EASTMAN CORPORATION 
SHELL Oll COMPANY, INC 


HE cost of converting COPES Simple Level Regulators 
Ti Flowmatic, the 2-Element Regulator, has been kept 
to a minimum through sound basic design. As specialists 
in boiler feed water systems, it is our aim to make 
improvements readily adaptable to our thousands of 
COPES users. 

The plants noted at the left are a few that have 
recently converted to Flowmatic—they paid only for the 
additional parts and service required. 

The simple, sturdy, dependable COPES Regulator can 
either be made like new again or can be converted inte 


‘a more modern type COPES unit. The scrap drive will 


never catch a COPES. If you are an eld COPES user you 
will want to know how to convert to COPES Flowmatic. 
Write for booklet 429 that tells about Flowmatic, then 
we can talk about application or conversion. 


MORTHERN EQUIPMENT CO « 142 Grove Drive, Erie, Pa. 
FEED WATER REGULATORS © PUMP GOVERNORS « DIFFERENTIAL VALVES 
LIQUID LEVEL CONTROLS © REDUCING VALVES AND DESUPERHEATERS 


BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 
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SUN DIESEL 


5 HOURS OF SERVICE 





LUBRICANTS... 





ee reduce wear,...keep rings free...cut maintenance 


Here’s a record of continuous operation 
that proves the efficiency of diesel engines 
and the lubricating ability of Sun Diesel 
Lubricants. 


For more than four years the Buckeye diesel 
engine of a large Eastern manufacturer 
had been in continuous. operation — 24 
hours every day — except for short peri- 
odic inspection overhauls. 


No replacements of bearings or liners had 
ever been made. The above photo is ample 
evidence of the excellent condition of the 
bearings when they. were removed. After 
37,325 hours of operation every bearing 
was ready to be put back into service 


again for many hours of extra operation. 


Wear protection is an outstanding quality of 
Sun Diesel Lubricants as proved by per- 
formance data received from operators of 
all types of diesel engines. These modern 
lubricants help keep operating efficiency 
at its peak by preventing ring sticking, 
formation of hard carbon, gum and sludge. 


For low cost _, operation ~ “and trouble-free 
maintenance, call in the Sun Engineer to- 
day. His recommendations and Sun Diesel 
Lubricants may be the answer to many of 
your maintenance problems. Write... 


SUN OIL COMPANY ° Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 





b> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 








How Business Can 
Regain Leadership 


(Continued from page 69) 


area in which private capital, man- 
agement, and labor may operate, nor 
do they approve government regula- 
tion that stifles personal initiative and 
profit-or-loss adventure. 

Business, Too, Must Plan 

Business knows that for a long 
time there have been accumbulated 
wants of our people that have not 
been met. Prior to the war, we had 
the resources with which to meet the 
people’s needs but we failed to get 
together ourselves to do a practical 
planning job of providing the ways 
and means. The needs have con- 
tinued to accumulate all during the 
war. After the war will we be ready 
to provide more and better housing 
for millions of ill-housed families— 
more consumer goods at lower prices 
—needed public works? Not unless 
we make plans beforehand. 

We have made great progress in 
production—in agriculture, manufac- 
turing, mining, and other fields. Has 
our increased efficiency and economy 
in production been reflected as far 
as possible in prices to consumers? 
Have our achievements in distribu- 
tion kept pace with our productive 
achievements? I believe not. Sur- 
veys of the relation of production 
costs to ultimate market prices of 
many kinds of goods indicate much 
yet to be done toward low-cost dis- 
tribution. 

Agriculture is certainly not in a 
state of complete health. It is on sick 
relief. It should not require enor- 
mous government subsidies year after 
year, seemingly without end. . Indus- 
try and trade take part in agriculture. 
Industry provides the machines and 
tools, the fertilizers, and other equip- 
ment for crop production; and most 
agricultural products are processed 
by industry, afterwards passing 
through trade channels on their way 
to the ultimate consumers. It is ap- 
parent that the organizing, engineer- 
ing and marketing skill available to 
business can give even more help 
than it has given to restore agricul- 
ture to a basis of self-support. 

The Start of a New Industrial Era 

Our industries are spending some 
hundreds of millions of dollars a year 
on research—seeking new and im- 
‘proved processes and products. Gov- 
ernment agencies and educational in- 
stitutions also are pursuing many 
kinds of research. All this has con- 
tributed enormously to our economic 
progress. But we are told that we 
have only begun to explore the front- 
jers—that what we know is but a 
fringe of the probably knowable un- 
known. A surge of new things will 
be needed after the war to keep the 
wheels of industry turning at an un- 
relaxed tempo. 

But invention alone does not put 
new processes and products into use, 


or make new things commercially 
valuable. Between a potentially use- 
ful invention and its actual use may 
intervene years of experimentation 
and development, careful exploration 
of markets, a large investment. Out 
of a multitude of costly failures come 
some successes—new industries or 
new enterprises by existing indus- 


‘ tries, which make for economic prog- 


ress. In our provisions for regulation 
of enterprise, therefore, in our tax 
system, in our industrial operations, 
every practicable encouragement 
must be extended to economic adven- 
ture. 


For some years we have been ex- 
periencing more or less turmoil in 
employer-employee relations. Per- 
haps these are the birth throes of an 
era of better mutual understanding. 
In many lines of business, satisfac- 
tory relations have been maintained 
for a long period of years—indeed for 
a generation or more. Surely the 
separation of labor and management 
into armed camps, policed by govern- 
ment to maintain a truce with a de- 
gree of neutrality sometimes ques- 
tionable, is not a permanent substitute 
for relations of mutual understand- 


.ing, with arrangements for internal 


adjustment of differences, among per- 
sons engaged in a common enterprise. 
The well ordered household normally 
needs no policing. 


Wanted: the Opportunity to Earn Security 


Few will now question that there 
must be some insurance of workers 
against sickness, old age, and unem- 
ployment. Society has assumed a cer- 
tain measure of responsibility in this 
regard, and this is likely to be ex- 
tended. Business, however, should 
have full credit for what it under- 
takes whereby the burden on the rest 
of society is lightened. And social 
security measures should be so ad- 
justed and administered as not to re- 
move or impair incentives to individ- 
ual thrift and forethought—for in- 
dividual opportunity to earn sécurity 
is a driving force for enlargement of 
the common welfare. 


All segments of business should 
recognize the wisdom of avoiding in- 
creases in prices not made necessary 
by rising costs. If business is serious 
in its desire for stability it must dis- 
courage by its own example over- 
mortgaging the future—as in un- 
necessary accumulation of inventories 
or in unwise expansion of installment 
selling. Manufacturing must look to 
the extension of training programs, 
so that skills will be taught that can 
be applied also to future productive 
needs, in order to further the produc- 
tion and distribution of more goods 
and services at lower costs to a larger 
number of people. 

There is no doubt that the improve- 
ment of industrial processes, by the 
introduction of new machinery, for 
example, and other means of increas- 
ing productive power per worker, has 
too often in the past caused tem- 


porary unemployment and sometimes 
a serious dislocation of labor. Recog- 
nizing this responsibility, manufac- 
turers face the duty of making every 
possible effort to provide other em- 
ployment opportunities for displaced 
employees, and in lieu of a job, to 
find ways for providing substantial 
dismissal benefits. The encourage- 
ment, in cooperation with educational 
authorities, of special vocational 
training for other work is an impor- 
tant phase of this movement. 

We can all keep ourselves busy 
meeting our needs, producing the 
goods and services by exchange of 
which we live. There is no need of 
unemployment of the employable. 
That is if, spurred by the war, our 
economic groups get together, with- 
out mutual suspicion and in patriotic 
sincerity, to recover a common un- 
derstanding that we must produce 
more to have more; if we expedite 
the flow of creative capital and crea- 
tive energy into productive enterprise 
—then the extra effort and sacrifice 
that our national security now so im- 
peratively requires will reopen for us 
the path of progress. 


Tear Down Those “Spite Fences”! 


No one economic group can solve 
our economic problems—much less, 
as an economic group, can it give 
direction or salvation to our society. 
But every economic group can co- 
operate with others to remove the 
obstacles to progress. We cannot keep 
business fenced off from other social 
institutions. 

Throughout, we of business must 
keep our own houses in order, and 
justify by our use of it the freedom 
we defend. It has been by the effort 
and resourcefulness of business and 
industry that manufactured goods 
and distributing processes have been 
so improved year by year as to give 
more people more and better prod- 
ucts at lower prices. Today enlight- 
ened managements are taking meas- 
ures to cushion the effects of the tem- 
porary dislocation of employment by 
machinery, to keep employees in- 
formed of the conditions and policies 
of the enterprises in which they are 
engaged, and to give them a justified 
sense of a common interest with in- 
vestors and management that all 
must cooperate to protect and ad- 
vance, 

Within industry, as a central ele- 
ment of our economic system, there is 
need of increased cooperation not 
only among units in the same field, 
through their associations, and among 
industrial managements generally, 
but also between management and 
labor. The intervention of govern- 
ment, often handicapped by political 
considerations, will be less frequently 
required, regulation by government 
bureaus and commissions will be ad- 
ministered with less confusion and 
arbitrariness, if industry sets its own 
house in order. 

(Continued on page 182) 
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TRADE MARK 


WELDING FITTINGS 
AND FLANGES 


[Tight Gauge 
wad | svn || [| 
Strong Pipe Size | Pipe Size 
F eiows | 90°Long Radius | varee | wor | rie | re | eee | sae 
[elbows | 90° Short Radius | var [iw |_| 
| Elbows | 45° Long Radius | _¥4"-30"" | 24”-30" 
F Returns | 180° Long Radius | 4"-24" 
[Returns | 180° Short Radius | ail ee 
F Returns | 180°ExtraLongRadius| 12m | rom] 
| Tees _| 


Tees | Straight 72 
Reducing Outlet 44"-24" A". 
Concentric & Eccentric Re EF 
[stub Ends] Lap Joint 

SUPER Tube-Turn 45° long radius elbow: 
phen rl Bho ia al 90° long radius elbows pinctonain aie ; 

haped, 45°to Header | 1%”-12” | 1%4”-12” ; 
= rm} _ returns available in both Standard weight 
straight «dS dra | dre and Extra Strong in sizes from 3” to 12”. 
fa fa 
Tube-Turn welding fittings and flanges con- 


| Laterals | Reducing-on-Run 1%4"-24" 1%4"-24" 
Crosses | Straight ——~*Y| Wray form to, applicable ASA and ASTM Stand- 
Rings | Welding rl?” ards. For further details please refer to 


#] =] 5 
8) 2/218 


a 


al? 
24a Tube Turns catalog and data book No. 111. x W/E x 
#30” size short radi **Since saddles and sl sed for external reinf t 
pesacuaa cabal a ivGuMuheben Rint WA3G: ey 
TUBE-TURN FORGED STEEL FLANGES—RANGE OF SIZES : os ee cir eae 
| ____t 150 tb. | 300Lb. | 400Ld. | 600d. | 900Lb. | 1500 Lb.| 2500 : 
|___ Welding Neck | Ya"-24" | Va"-24" | Var-24rt | Var-24" | Ya"-24r| Yar-24" | YAP 
| ___ Slip-On __—_—_—{_Ya"-24” | Yar-24” | Yar-24"t | Yar-24” | Yar-2a*| Yr 
| __kapdoint | a"-24” | Yar-24" | var-2art | Var-24r | 4" 
| __Threaded _—=_|_‘Ya"-24" | Ya"-24” | Yar-24"t | Ya"-24" | 


Bin 
Sonat te wr wee | [wan 


educing-threaded or slip-on 
Orifice—threaded 


MN Bn 8 

SES Se a a 
Baas. = 
Liz" | ar24" 


Orifice—welding neck 1-12" 
Long Welding Neck | 17-10" | 17-10" | 


+Dimensions on sizes thru 3¥2” same as for 600 Ib. flanges. 
*Dimensions on sizes thru 2%” same as for 1500 Ib. flanges. 
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Operating Details at 


Ralston Purina 

(Continued from page 76) 
ter for regeneration would be avail- 
able without regard to the effluent 
automatic valve positions. 

To accomplish this, two 1-in. sol- 
enoid operated valves are installed, 
one on each discharge line of the 
H.Z-and Na.Z softener units. Ahead 
of each valve is a pressure switch, 
connected to close both valves if the 
pressure in either line decreases be- 
low 10 psi. Each solenoid valve is 
also connected, as shown in Fig. 4, to 
close upon operation of a float switch 
on the storage tank. Power for this 
control system is supplied by a 2-kw 
house transformer. 

The valve on the H.Z effluent line 
had to be stainless steel to resist 
acidity, and one part of the pressure 
switch also had to be of stainless 
steel. The other valve on the NaZ 
effluent line is bronze. A length of 
rubber-lined-pipe is used between the 
‘H.Z unit and the head box, for safety 
in handling the dilute H2SO, in solu- 
tion in the effluent. 

A failure of energy, the burning out 
of solenoid coils, or a broken spring 
between coil and valve leaves the 
solenoid valves in an open position, 
so that either of the effluents can be 
manually controlled from hand valves 
on the influent to both softeners. 

Each solenoid valve is equipped 
with an “MU” switch mechanically 
connected directly to the valve link- 
age.so if a failure of the: fusatron, 
coil or spring should occur, the signal 
lights would not be uniform in color, 
thus warning the operator of a flow 
stoppage in one or the other of the 
effluent lines. 

The storage tank when full con- 
* tains treated water for over two hours’ 
operation, and since the plant has 
experienced very few failures of out- 
side power, the possibility of shut- 
.down from this cause seemed remote. 

The storage tank is usually re- 
ferred to as the surge tank because 
it performs that function with re- 
spect to the condensate pumps han- 
dling heating system and process re- 
turns, which are fed to this tank di- 
rect. 

Results from Amplified Treatment System 
< One of the principal objects in con- 

trol of the water treatment system 
originally was to make it as fool- 
proof as possible. Before the war, 
only one man was on duty in the 
boiler room at night and it was de- 
sired to make the treatment system 
as easy for him to handle as possible. 
This had many advantages after the 
war began when manpower was 
scarce. 

The plant is equipped with suffi- 
cient water-testing equipment to con- 
duct all necessary raw water, treated 
water and boiler water tests, includ- 
ing the chloride test, made daily. 

As a result of the operation of the 
new water treatment system, the boil- 
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ers operate for long periods without 
cleaning or corrosion trouble and the 
piping corrosion due to CO, has been 
greatly reduced. After straight so- 
dium zeolite treatment plus 498 ppm 
of sodium sulfate, CO. in the steam 
was 139 ppm. Now, after the combi- 
nation-Na.Z plus HZ treatment plus 
degasification, the CO: in the steam 
is 6 ppm. Figures 5A and B show 
conditions maintained in January, 
1941.' 


Good ..Record System Shows Performance 
and Costs = 

Another feature of this plant is its 
record system, unusual for a plant 
of its size. This system results from 
the fact that the plant at Battle 
Creek is only one of a number of the 
Ralston Purina Company’s plants. All 
engineering and accounting for the 
various plants are supervised from 
central organizations at the com- 
pany’s headquarters in St. Louis. 
Hence all costs of manufacturing 
must be calculated accurately. Also, 
the central engineering department 
of the company requires the highest 
engineering standards in all its plants, 
hence accurate operating data are 
necessary to acquaint both the plant 
operators and the central engineering 
office with performance as well as 
costs. 

Figure 6 shows a number of the 
important operating records kept at 
the Battle Creek power plant. In 
such a process plant, lubrication, for 
example, requires constant study. A 
lubrication system has been worked 
out based on weekly operation, a 
week in this industry being figured by 
a predetermined number of “dumps” 
of the process equipment. 

A sheet is made out for each proc- 


, ess machine showing its lubrication 


schedule and frequency of servicing. 
From that a maintenance man’s card 
is made out as shown in Fig. 6, show- 
ing what has to be done. That sheet 
is put in a tickler file by date. When 
it comes out, the maintenance man 
performs the work and enters it on 
the sheet, after which it is recorded 
in the office. The electricians and 
maintenance men fill out a similar 
form for each motor or machine. 

This information is all entered on 
a 5-by-8-in. key card. Thus the com- 
plete maintenance and _ lubrication 
record of each machine and its motor 
gets onto one card. 

Air compressor and motor wiring 
data are also recorded in the same 
way. A weekly report of the condi- 
tion of all fire protection equipment 
is recorded on a form for checking. 
A check for the hourly routine opera- 
tions of each shift of boiler operators 
is provided as shown, and a similar 
check sheet reminds the operators 


what to look. for in- the monthly. - 


boiler overhaul and inspection and in 
power house maintenance. Careful 
records of -the water tests, readings 
of the flow fro the water softeners 
and the like are kept on a softener 
log sheet. 


Byproduct Fuel from 
New Paper Process 


AMERICAN PAPER mills, using the 
sulphite pulping process to manufac. 
ture paper pulp, lose 10,000 tons per 
day of recoverable lignins, carbohy- 
drates and the chemicals employed 
in the extraction or cooking opera- 
tion, L. .S. Wilcoxson, Executive As- 
sistant, The Babcock and Wilcox 
Co., told the Maine-New Hampshire 
Group of the Technical Association 
of the Pulp and Paper Industry in a 
meeting at the Hotel Elmwood, Wa- 
terville, Me., on May 11. In addition, 
this “waste,” which is pumped out 
from the paper mills in liquid form 
to adjoining streams, pollutes the wa- 
ters, killing off fish and plant life. 

An answer to the problem may be 
found in a change in the chemical 
used in the acid process from a cal- 
cium base to a magnesium base, a 
process developed jointly by The 
Howard Smith Paper Mills, Montreal, 
Canada, and The Babcock and Wil- 
cox Co., New York; and independ- 
ently by the Weyerhaeuser Timber 
Co., Longview, Washington. 

“When magnesium bisulphite is em- 
ployed as the cooking liquor, the no 
longer “waste” liquor can be satis- 
factorily evaporated without scale 
formation, .the chemicals recovered 
and recycled, and the heat from the 
combustion of the lignins and carbo- 
hydrates used for the efficient gen- 
eration of steam,” the speaker said. 

Explaining that only a limited or 
small percentage of material now 
wasted can be used for commercially 
saleable items such as vanillin, alco- 
hol, yeast, oxalic acid, road binders, 
cements and lignin plastics, Mr. Wil- 
coxson said that there still remains 
the problem of the economic disposal 
of the remainder. The waste prod- 
ucts might be rendered non-toxic so 
that fish and marine vegetation would 
be uninjured, he continued, but this 
would constitute an additional cost 
against every ton of pulp produced 
by a mill, and therefore would be a 
definite economic disadvantage in the 
highly competitive pulp industry. 

Following laboratory and experi- 
mental investigations, a semi-com- 
mercial pilot plant incorporating the 
magnesium base operation, was in- 
stalled at Cornwall, Ontario, and 
operated for a sufficient period of 
time to prove conclusively the practi- 
cability and economics of the process. 

' Further commercial installations of 
the process have been held up by the 
war. 

Plans made to incorporate the 
results of the research have been cen- 
tered on the conversion of the Weyer- 
haeuser Sulphite Mill at Longview, 
Washington to magnesium base oper- 
ation, but the entrance of this country 

into the war in December, 1941, pre- 
vented this program from being car- 
ried out. The plant will be constructed 
as soon as necessary critical mate- 
rials are available. 
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Selecting the Motor 
for the Application 


(Continued from page 86) 


tremely high values of WR2?2, and 
motors with normal starting torque 
characteristics may require from 30 
seconds to 1 minute to accelerate. 
With starting current flowing in both 
the rotor and stator for this long pe- 
riod of time it may generate sufficient 
heat to damage the winding either in 
the form of a.charred insulation on 
the primaries. What is more prob- 
able, the rotor winding will get so 
hot that the bars and rings will warp 
and bend and eventually crack and 
break. To meet this application with 
a squirrel cage motor a special Class 
1 motor is used to reduce the starting 
current to a minimum and then the 
rotor of the motor is designed with 
a large mass of material especially 
in the end rings so that it is possible 
for the motor rotor to absorb the 
tremendous losses during the acceler- 
ating period without reaching exces- 
sive temperatures. Once the motor 
reaches its full load speed the losses 
return to normal and the rotor 
rapidly cools down to its normal op- 
erating temperature. 


Another continuous running motor 
application which requires special 
consideration is on drives where there 
is high external inertia quite often in 
the form of a flywheel and where the 
load instead of being of a continuous 
full load torque is pulsating in na- 
ture. Typical examples of this type 
of application are presses and bolt 
headers. In this type of application 
no work is being done for the major- 
ity of time and then a peak load oc- 
curs which may require torques many 
times the full load torque of the 
motor. Under these conditions the 
running efficiency of the motor at full 
load is not important because it never 
operates at that point, and therefore 
the motor is deliberately designed 
with more than normal secondary re- 
sistance so that it has a tendency to 
slow down as the load comes on the 
drive. This tendency for the motor to 
slow down permits the flywheel to 
give up energy to absorb the peak 
load with the motor exerting no more 
than full load torque. However, the 
energy that is taken out of the fly- 
wheel during the work stroke must 
be returned to it by the motor, and 
therefore the motor must have suffi- 
cient torque to accelerate the flywheel 
before the next work stroke is made. 
Since presses work at widely varying 
rates, say from 2 or 3 work strokes 
: per minute to as high as 100 to 150 
: work strokes per minute, the correct 
' amount of rotor resistance will vary 
depending upon the number of strokes 
per minute made. On the extremely 
large presses making only a few 
strokes per minute there is ample 
time for the flywheel to slow down 10 
to 15 per cent during the work stroke 
and give up a considerable part of 


its kinetic energy. Therefore, motors 
used on this type of press should 
have high slip, and one of the stand- 
ard ratings listed by the motor manu- 
facturers is a motor having 8 to 13 
per cent slip, and is the correct motor 
to use. 

As the number of strokes per min- 
ute increases, the length of time of 
the working stroke decreases, and 
there is not much time available for 
the flywheel to slow down, nor is 
there much time for the motor to re- 
accelerate the flywheel between 
strokes, so that the amount of slow- 
down of the flywheel is usually be- 
tween 5 and 10 per cent and the 
standard line of press motors with 
5 to 8 per cent slip press has been 
designed for this application. These 
presses usually make in the neigh- 
borhood of 10 to 40 strokes per min- 
ute. 

On the smaller presses making 100 
to 150 strokes per minute there is 
very little time for the flywheel to 
accelerate or decelerate, and the 
standard motor which has approxi- 
mately 3 per cent slip is entirely ade- 
quate for the application and there 
is no object in supplying the high 
slip motor. Quite often someone tries 
to use Class 2 motors on these high 
torque applications, and if they do 
not have trouble due to overheating 
trouble may develop in the form of 
mechanical failure of the rotor due 
to the unequal heating in the double 
deck winding as previously explained. 

These special applications just de- 
scribed are fairly simple so far as 
applying the proper motor is con- 
cerned, and rather accurate calcula- 
tions can be made to determine the 
motor heating and thus apply the 
proper motor. However, there is an- 
other group of applications which in- 
volves frequent starting and stopping 
or reversing which may or may not 
involve variable running loads and 
even periods when the motor is at 
rest. These applications are much 
more difficult to calculate and also 
it is usually hard to get a set of 
fixed operating conditions. Typical 
applications of this type include small 
hoists, skip hoists, reversing turret 
lathes, drilling and tapping machines, 
and centrifugals of various kinds. 
Usually applications of this type have 
external WR?2’s that are roughly com- 
parable to the WR? of the motor rotor 
itself, and in fact in most cases every 
attempt is made by the machinery 
builder to reduce the inertia of the 
revolving parts, since it is obvious 
that the heating of the motor is di- 
rectly proportional to the inertia of 
the drive. Some applications require 
40 to 50 reversals per minute and 15 
to 10 reversals per minute are com- 
mon. 

No attempt will be made here to 
set up methods for calculating the 
losses on a given duty cycle but 
merely to point out some of the fac- 
tors that determine the design of the 
proper motor for the application. In 


the first place the losses in the motor 
for a drive of this type can be divided 
into two parts—the losses during 
changes in speed and the running 
losses. Unfortunately, an increase in 
rotor resistance which tends to re- 
duce the motor losses for changes in 
speed, tends to increase the losses 
while running at constant speed. If 
the size of the motor has been deter- 
mined by the torque required to give 
rapid acceleration and deceleration 
and has a very light running load, 
then the running losses can be largely 
ignored. If on the other hand the 
motor must carry full load torque 
after it has accelerated to full speed, 
then it is important to keep the .slip 
to a minimum amount. 

As previously mentioned, it is also 
important to keep both the WR? of 
the motor and the load to a minimum. 
After the machinery builder has de- 
signed his machine to reduce this 
value to a minimum, then it is up to 
the motor manufacturer to propor- 
tion the rotor to keep the motor WR2 
to a minimum. Even though squirrel 
cage motors are compact in design 
and small for the HP rating deliv- 
ered, the inertia of the rotor can 
often be reduced as much as 50 per 
cent by changing the ratio of rotor 
diameter and length from what is 
used on general purpose motors. 


Ventilation : 

Athough we have definitely avoided 
discussing various mechanical modi- 
fications that are often required on 
squirrel cage motors, it is desirable 
to consider the ventilation of the 
motors and the type of insulation 
used. We all know that it is quite 
often desirable to build the motor 
into the machine or to make the 
motor totally enclosed to protect it 
from cast-iron dust, oil fumes or 
other dirt in the atmosphere sur- 
rounding the motor. These enclosures 
restrict the ventilation of the motor 
and reduce the amount of heat that 
can be dissipated by the motor. Even 
with the motor ideally designed for 
the application, the losses on duty 
cycle operation are usually higher 
than for a motor operating continu- 
ously at a constant load. The amount 
of losses that can be dissipated by a 
motor with a given temperature rise 
is usually roughly proportional to the 
radiating surface of the motor when 
it is totally enclosed or in proportion 
to the amount of air circulated 
through it when of the open type. 

When it is satisfactory to supply an 
open motor the temperature rise of 
the motor can be kept down by sup- 
plying a more elaborate blower mech- 
anism on the rotor than normally 
supplied which tends to circulate a 
much larger volume of air and thus 
keep down the temperature. How- 
ever, care must be exercised that this 
additional rotor does not materially 
increase the WR2 of the unit. Of 
course, you can always increase the 
size of the motor and therefore dis- 
sipate more losses, but this is unde- 
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A Wide All-Metal Gasket 
with Reduced Contact Surfaces 


For services requiring an all-metal gasket with high unit gasket 
stress at moderate bolt loads—the Goetze Serrated Gasket is 
ideal. Growing in popularity for sealing joints in high pressure 
steam, process equipment and piping, this gasket is supplied 
in a wide range of materials and with serrations of a pitch de- 
signed to meet individual requirements of specific operating 
conditions. 


An excellent example of advanced Gasket Engineering, this type 
is literally custom-built to meet the specifications of each use. 
The Serrated Gasket is another illustration of Goetze mechan- 
ical and metallurgical research that is producing the many 
modern developments in Gasket Engineering about which you 
will want to know. 


Ask to have your name added to the list of engineers receiving 
“The Gasket” —a series of technical bulletins containing orig- 
inal gasket data emanating from the Goetze Research Labora- 
tory. Write on your company letterhead giving your position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


LOWELL THOMAS 
Speaks on 
New Gasket Film 


Now available to employee 
groups, technical societies, 
engineering schools and other 
organizations throughout the 
country, this new 35-minute 
Kodachrome film, “Only a 
Gasket,” tells why these are 
the “Biggest little things” in 
modern Industry. Write for 
full information. 


& jx GASKETS @ 


“America’s Oldest and Largest Industrial Gasket Manufacturer’ 
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sirable from a space standpoint and 
also the size must be increased in 
such a manner that the rotor WR? 
is not increased to gain much advan- 
tage. On many severe duty cycle jobs 
we find that even with the best pos- 
sible electrical design the losses are 
sufficient to cause temperature rises 
in the motor higher than can be with- 
stood by normal Class A insulation, 
and in these cases the answer is high 
temperature insulation. For many 
years Class B insulation has been 
recognized as a standard type of in- 
sulation for motors, and it permits 
the motor to operate at a 75° rise 
instead of a 40 to 55° rise. Class B 
insulation makes use of the best in- 
sulating materials that are available, 
such as asbestos, mica, and glass. 
However, it is used only where neces- 
sary due to a considerable increase in 
cost of the motor so equipped. 

A new type of insulating material 
has been recently developed in the 
form of silicon resins, and when these 
materials are used to impregnate 
motors insulated with glass and mica 
materials, temperature rises of as 
much as 150° C. or even higher can 
be tolerated without damage to the 
motor winding. While it can be said 
that the use of this type of material 
is still in an experimental stage, a 
great deal of work has been done and 
we have installed several motors with 
this type of insulation. We have de- 
liberately picked spots where we 
could replace a motor that was fre- 
quently burning out either due to ex- 
cessive loads, high ambient tempera- 
tures, or mounted in a place where 
no ventilation is obtained. 

High temperature insulation prom- 
ises to be the solution of many appli- 
cations, but we must be careful to 
remember that high temperature in- 
sulation is the solution to the prob- 
lem only when heating is the limita- 
tion of the machine design. On stand- 
ard open motors running under nor- 
mal operating conditions some other 
factor is quite often the limitation. 
For instance, motors must be de- 
signed to have certain torques, both 
starting and pull-out, power factor, 
and efficiency. We know that our 
standard open motors meet these re- 
quirements, and the temperature rise 
is often less than 40°. It is true that 
it is possible to redesign the motors 
and obtain the HP rating on a snfaller 
frame size and still get good val- 
ues on efficiency, but quite often 
the starting and pull-out torque is re- 
duced or else the power factor is re- 
duced. However, on the special ap- 
plications mentioned above where we 
can obtain the necessary electrical 
characteristics as far as torque and 
efficiency are concerned in a given 
frame size, but our motor will over- 
heat due to the duty cycle, then the 
high temperature insulation has a 
definite place in the picture. 

A disadvantage of the high tem- 
perature insulation besides its greater 
cost is that the high temperature of 
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the motor itself transmits heat to 
other parts of the machine and may 
cause distortion and inaccuracy in 
the work being done. This is especi- 
ally true on machine tools doing pre- 
cision work. 


How Business Can 
Regain Leadership 


(Continued from page 126) 


And we must not assume that peo- 
ple will long endure the prevalence 
of poverty in the midst of plenty, 
inability to distribute widely the 
amazing achievements of the Machine 
Age, extensive denial of opportunity 
through conditions of human creation, 
and a degree of insecurity for large 
groups of our people that is surely 
unnecessary in this modern world. 
In such circumstances masses of men 
may be easily led into sacrificing a 
freedom which they find faltering for 
a promised security which is dangled 
before their troubled eyes. Political 
patterns which promise social order 
and social certainty under arbitrary 
rule arise not only where democracy 
has never been tried but also where 
it has been found temporarily inade- 
quate to satisfy human aspirations. 


“Rugged Individualists” Must Work 
Together 


For too long have we been diverted 
by our separate interests; too long 
have we failed to realize our increas- 
ing interdependence; too little have 
we taken advantage of our habit of 
association to develop a common re- 
sponsibility for making our increas- 
ingly complex economic system work. 
We can readily agree that our econ- 
omic and social problems will be 
solved better by free men cooperat- 
ing with enlightened self-interest 
than by the arbitrary rulers of any 
totalitarian state. But we must have 
the will, a patient but persistent de- 
termination, to solve them rapidly 
and progressively, if we are to’ prove 
the superiority of our free way of 
life. 

Our emotions have been stirred, too 
slowly perhaps, but now deeply, by a 
threat of encirclement by hostile 
force. We are working together with 
might and main to destroy that 
threat. The energy and resourceful- 
ness of a free people are being 
demonstrated by miracles of produc- 
tion, produced not under coercion but 
in voluntary patriotic effort. 

Who has a greater interest than 
business men in the resumption of 
our progress toward a higher level of 
economic welfare for all our people? 
The 130 million people of the United 
States are our customers. We are all 
in a sense one another’s customers 
for the goods and services we can 
furnish. In the long run none of the 
occupational groups in which the 
census classifies us can prosper ex- 
cept with the prosperity of all. Not 
only for the reasons that prompt us 





as good citizens and civilized persons, 
but also for reasons of self-interest 
as business men, we want relief of 
unemployment, poverty, and distress 
among our pepole, and removal as far 
as possible of the conditions that 
cause them. 

Business, keeping its freedom and 
using it with constructive effort and 
social vision, can make America more 
than ever a land of opportunity— 
where all people, pursuing occupa- 
tions of their own free choice, re- 
specting one another’s liberties, recog- 
nizing their social responsibilities, 
may exercise their basic right to be 
what they have it in them to be. 


More Schadenlust 


IN THE MAy ISSUE we ran a short 
piece under the heading of Schaden- 
lust, which is the German word ex- 
pressing the lust to destroy or to cre- 
ate damage. As time goes on and as 
more information comes in from Eu- 
rope we hope to be able to publish 
more details regarding the restora- 
tion of power service in the war-torn 
areas as the allied armies moved in. 
From the scattered accounts reaching 
us, few of us over here have any con- 
ception of the indescribable destruc- 
tion wrought by wholesale and meth- 
odical demolition. 


Naples offers a typical example. 
When the Allies entered Naples on 
October 1, 1943, the nonresidential 
parts of the city were in ruins, the 
entire city without lights or electric 
power, telephone or air raid systems; 
its sewers were clogged and overflow- 
ing in the streets, and its people were 
suffering from thirst after the de- 
struction of the water supply, and 
famished because all the food sup- 
plies had been stolen or exhausted. 
The Germans had a corps of 4000 
demolition experts on Naples for a 
full month. They did a thorough job. 
Naples had a completely automatic 
dial telephone service. The Germans 
blew up the main exchange in such 
a way that the walls and the roof fell 
in. The equipment was smashed and 
the thousands of cables and wires 
left in a hopeless mass. 

It was a difficult job but our engi- 
neers pitched in. Engineers set to 
work rebuilding the pumps. The Navy 
supplied three small submarines 
which supplied limited electric serv- 
ice to get the pumps in operation: It 
was a month before it was possible 
to have electric power in any quantity 
and six months before there was 
enough for all needs. After the emer- 
gency use of the submarines, the 
engineers succeeded in repairing a 
Diesel power plant, then a steam 
plant. 

The Signal Corps did a difficult job 
of tracing out the tangled skeins of 
telephone and cables and, using a 
suburban exchange provided the mil- 
itary with 2000 automatic phones in 
ten days. 
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Universal Link Joint 


THE PIEZO UNIVERSAL LINK JOINT, 
is a new remote control product de- 
veloped by Piezoelectric Corp., 110 
East 42nd St., New York 18, N. Y. 
It features an adjustable link mech- 
anism to transmit rotary motion 
around corners, permitting the oper- 
ation of shafts at angles adjustable 
from a straight line, 0 deg to a right 
angle, 90 deg. With the use of solid 
shafting and the absence of flexing 
or backlash this makes an excellent 
= for accurate remote con- 
trols. 














An important feature of this joint 
is the fact that the output shaft 
turns in the exact angular rotation 
as the input shaft, giving an input 
turning angle equivalent to the out- 
put turning angle. This is of partic- 
ular importance in dial settings and 
where uniform motion is desired. 


The joint is mounted by means of 
three screws which hold it in posi- 
tion. The bearing arm which holds 
the adjustable shaft may be hinged 
to any desired position from 0 to 90 
deg and when in its proper location, 
a locking screw permanently holds 
its position. It is recommended for 
hand operation and slow speed power 
drives, such as those used in the 
control of electrical switchboards, 
radios, automatic machinery, valve 
operation and many other mechan- 
ical devices. 


Frequency Compen- 
sated Instruments 


WESTON a.c. electrical measuring 
instruments can now be furnished 
with special forms of compensation 
to maintain their accuracy over the 
broad frequency range of from 25 to 
3000 cycles, according to an an- 
nouncement from Weston Electrical 
Instrument Corp., 617 Frelinghuysen 
Ave., Newark 5, N. J. 


These instruments will prove 
highly advantageous to industry in 
those applications using power fre- 
quencies above 60 cycles, with the 
smaller associated transformers, 


higher speed motors and simpler 
rectifier filter systems. Not only do 
they afford broad measurement flex- 
ibility, but also the ruggedness and 
dependability of the basic moving 
iron vane and dynamometer type in- 
struments. 

These frequency compensated in- 
struments are furnished as amme- 
ters, voltmeters and wattmeters in 
both the portable and switchboard 
types; flat compensated up to 1000, 
2000 and 3000 cycles. 


Armor-Clad Electrode 
Holder 


A NEW ARMOR-CLAD (screw type), 
fully insulated electrode holder has 
been announced by the Electric 
Welding Division of the General 
Electric Co., Schenectady, N. Y. De- 
signed from the operator’s view- 
point, the new holder is recom- 
mended for use wherever durability, 
maximum safety, and minimum oper- 
ator fatigue are desired. 

One feature of the new holder is 
its head, which is completely en- 
closed in a sheath of aluminum ar- 
mor. This armor protects the insu- 
lation, resists weld spatter, and elim- 
inates the possibility of accidental 
contact with the welding circuit. 
Thus the holder remains clean while 
in use and lasts considerably longer 
than insulated holders without ar- 
mor cladding. 

Designed to accommodate elec- 
trodes up to and including % in. in 
diameter, the holder is easy to use, 
light in weight (15 oz), and unusu- 
ally cool in operation. A slight twist 
of the hand tightens or releases the 
electrode. While in use, the holder 
firmly grips the electrode at the 
proper angle and good current con- 
tact is maintained. This keeps the 
holder cool, tends to prevent over- 
heating of the electrode, and main- 
tains a uniform melting rate clear 
down to a stub end. The threads of 


the push-up rod do not carry cur- 
rent. A soldered cable connection 
also helps the holder to remain cool. 
The width of the electrode slot limits 
the size of the electrode which can 
be inserted, thus preventing over- 
loading, one of the evils which ma- 
terially shorten the life of electrode 
holders. 


New Hendy 
Diesel Series 


JOSHUA HENDY IRON WorKS, Sun- 
nyvale, Calif., is now producing its 
entirely new Series 20 Diesels in 6 
and 8-cylinder models with a power 
range of from 190 to 250 hp at 900 
rpm. This extends the line of Hendy 
Diesels to include ratings from 190 
to 780 hp. 

Like the Hendy Series 50 engines, 
the D-26 and D-28 are made in ma- 
rine, stationary, and Diesel-electric 
models, and are-of the four-stroke 
cycle type, designed for heavy-duty, 
medium-speed operation. Also like 
the larger engines, they are air 
starting and completely enclosed— 
with overhead camshaft, unit fuel 
pumps and injectors, precision-type 
bearings, and full pressure lubrica- 
tion. Marine models are direct re- 
versing. 

The new engines have cast-iron, 
mono-block construction with under- 
hung crankshaft, removable cylinder 
liners, and auxiliary drives arranged 


at either end. They are entirely self- 
contained, with all main accessories 
engine mounted. Among the attached 
accessories are air compressor, gov- 
ernor, water and lube-oil circulating 
pumps, fuel-transfer pump, lube and 
fuel-oil filters, lube-oil cooler, and 
gage board. 

Series 20 engines are single act- 
ing, with 7%-in. bore and 8%-in. 
stroke. The cast-iron pistons are of 
simple design with four compression 
and two oil-control rings. 

The crankshaft is cast iron, with 
hollow crank pins and main jour- 
nals. It is dynamically balanced, 
with all bearing surfaces accurately 
ground and polished. Lubrication is 
carried from the main journals to 
the crank pins through inserted steel 
tubes. 

Fresh-water cooling is a design 
feature of the Series 20. This as- 
sures freedom from rust, scale, or 
chemical deposits in water jackets 
and materially reduces maintenance 
costs. The raw water enters the 
raw-water pump, passes through a 

(Continued on page 140) 
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With longest and broadest experience with boiler 
feed pumps for power plants, large and small... 
and the most complete line of boiler feed pumps for 
pressures, high and low . . . Worthington is best 


able to help meet your boiler feed requirements. 


Whether the capacity is 50 or 3500 gallons per 
minute — the pressure 50 or 2500 pounds per square 
inch — there is a standard Worthington centrifugal 


boiler feed pump available. 


Familiar with every type of boiler feed application, 
Worthington engineers are trained to select the 
economical, reliable arrangement . . . fitting feed 
pump to feed cycle. 


Out of 100 years’ experience . . . pioneering .. . 


inventing, came Worthington improvements such 


For Hotwell, Con- 

densate, Chilled 

Water, General 
Service 


For Boiler Feed 
Service 


For 


as the Elastic Seal Ring for tight interstage joints 
... the Multiple Pressure-Reducing Orifice for boil- 
er feed by-pass service . .. and the Mix-Temp Cycle 


for interstage heating. 


For full details on Worthington boiler feed pumps 
of which the WC and UQ Models shown above are 
typical, write us or phone our nearest district-office. 
Worthington Pump and Machinery we 
Corporation, Centrifugal Pump Div., : Ws. z ; 


Harrison, N. J. 


WORTHINGTON 


Boiler Feed For Water Works, For Boiler Feed 
Service Circulation, Drain- Service 
age, General 
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[| PUMP TIPS FROM ALLIS-CHALMERS ~ ONE IN A SERIES ]} 


How to make 
NIRIFUGAL PUMPS 


Last Longer... 


1 


time Care of Centrifugal Pumps”. 


THE KIND OF PACKING, and how 

you use it have a lot to do with 
how long your pumps last. Commonest 
cause of trouble traces back to lack of 
‘“*know-héw” in caring for stuffing 
boxes. A quick picture of the how and 
why of efficient packing can be found 
in the “Handbook”. 


li Chemer bil lt 
| types and variations of 
_ pumps showratright. Ca- 


WHEN YOU HAVE an A-C “Electrifugal’’ pump 
you don’t have alignment problems, for both im- 
peller and rotor are mounted on one shaft. However, 
most pumps are coupled to separate motors... and 
how well the two are kept in alignment has a lot 
to do with how long they last. For timely help, get 
your free copy of Allis-Chalmers’ ‘Handbook for War- 





ALL BEARINGS AREN'T ALIKE. 
For example, while too much 
lubricant won't harm sleeve bear- 
ings, in anti-friction bearings it 
promotes friction. So play safe 
. use only the right amount of 
the right lubricant — as recom- 
mended by your manufacturer. 


AN OFTEN OVERLOOKED CAUSE of impeller and 

casing wear is cavitation. For if a pump’s capacity, 
head and particularly, suction lift aren’t figured prop- 
erly, this enemy can eat vital parts away fast. Allis- 
Chalmers’ ‘Handbook for Wartime Care of Centrif- 
ugal Pumps’ contains a step-by-step method for 
figuring head, plus tables of losses to help you apply 
your pumps correctly. 


~ 


acitiestrom 10t0 150,000 


‘gpm-—heads to 2500 Ibs. 
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SLEEVES WEAR gree when yrses seal 

iping is plugged, lantern ring displaced, 
mae es Siisty oe stuffing box gland is drawn 
too tightly. By keeping a constant check on 
such sources of wear, sleeve life can be ma- 
terially lengthened. For valuable tips on how 
to locate, how to remedy these and other pump 
troubles, consult the “‘Handbook”’. 


ODAY, with pumps work- 
Wing harder than ever and 
replacements difficult to obtain, 
you can’t afford to take chances 
on maintenance. That’s why 
Allis-Chalmers has published its 
“Handbook for Wartime Care 
of Centrifugal Pumps”. 

Write for your free copy of 
this valuable book today! It ap- 
plies to all makes of pumps; con- 
tains xo advertising. 

And when you do need new 
pumps, look into the extra effi- 
ciency of A-C centrifugal pumps 
.-. the “Electrifugal”, and all 
types for every purpose. ALLIS- 
CHALMERS, MILWAUKEE. ins 





e 
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amiéaller ol fact... 


IT’S A FACT that, in 1938, Shell Scientists - 
and Engineers gave to the world the first 


turbine oil that would prevent rust in steam 


turbines . . . Shell Turbo Oil. 


IT’S A FACT that a turbine oil must both 
prevent rust and have superior oxidation 
stability in order to qualify as a lubricant 
worthy of being entrusted to the lubrica- 
tion of such a costly machine as a steam 
turbine. 

© 


IT’S A FACT that Shell Turbo Oil was 
the first turbine oil to combine rust-pre- 
ventive qualities with superior oxidation 
stability. 


IT’S A FACT that Shell Turbo Oil was 
the result of exhaustive research, testing 
and experimental work done in conjunc- 
tion with the country’s leading steam tur- 
bine engineers. 

eo . 


IT’S A FACT that all the laboratory tests 
ever made do not, in themselves, prove 
the worth of a lubricant in actual operation 

. that samples of Shell Turbo Oil, after 
40,000 hours’ operation in the turbo blower 
of a steel mill, where other oils lasted only 
5000 hours, showed not a single sign of 
structural breakdown. (Shell Turbo Oil has 
— this: same superiority under numer- 


Mise adverse operating conde, ) 


JP'S.A FACT that Shell Tusbo Oil vas the 


first of its type to. be approved as meeting aa 3 


i stringent U.S. Navy specifications 14-0-15 


(INT)... that millions of gallons are being 
used yearly by the Navy in turbine service 
far more rugged than the operating condi- 
tions to be found on land. 


IT’S A FACT that, although the Rust Test 
for turbine oils, sponsored by Shell, has 
been tentatively accepted as a standard by 
the A.S.T.M., there is no standard test 
for determining the performance character- 
istics of a turbine oil in service. 


IT’S A FACT that Shell isthe first andonly 
oil company to design a procedure as well 
as an oil especially for the cleaning of tur- 
bine oil circulating systems, a phase of 
turbine operation that is being recognized 
by turbine operators as a necessity to effi- 
cient, modern turbime maintenance. 


IT’S A FACT that, in the ceaseless search 
to obtain as perfect a turbine oil as possible, 
Shell developed the “Film Tenacity” test 
which shows Shell Turbo Oil outstanding 
in resisting the constant washing effects 


of water. 
*  * * 


Those are the facts about steam turbine oils 
in general .. . Shell Turbo Oil in particular. 
Facts we thought every 

turbine owner, engineer 

and operator would like to 

know. 





‘ihe fibres you see in the small circular repro- 
duction of a microphotograph (enlarged 100 times) of 
Kennedy iron body valve metal section are graphite. 


When these fibres are long, wide and connected with each 
other, as in many examples of ordinary cast iron, the metal 
structure is coarse, irregular, weak and brittle. However. 
the short, thin, separated graphite fibres of the special metal 
used for all Kennedy iron body valves, permits a dense, 
uniform tough structure which is far stronger than ordinary 
cast iron. 

This is why Kennedy valves excel in strength, as they also 
excel in features that provide greater efficiency and conven- 
ience of operation. Learn ALL the Kennedy iron body and 
bronze valve details and you will quickly see the advantages 
of standardizing on these valves for all standard services. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA ° NEW YORK 


abs NESE Ly = 


KENNEDY valves. 


Yew 
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One of a series of advertisements 
explaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 
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High-film-strength oil carries heavy-duty loads 


Because Calol Multi-Service Oil spreads rapidly 
RESISTS HIGH TEMPERATURES over bearing surfaces, adheres to metal and with- 
AND OXIDATION. PREVENTS : 
FORMATION OF DEPOSITS IN stands high temperatures and pressures, it is used 
by many operators on heavy-duty bearings where max- 
imum loads produce high rubbing action. 


Calol Multi-Service 0il is made from stable base 
aoe oil. Compounding gives it detergent and oxidation 
PRESSURE AREA . inhibiting characteristics. As its name implies, 
nye Calol Multi-Service Oil has many uses in industry. 

It is highly effective for the lubrication of nat- 
ural gas engines, industrial Diesel engines, air 
compressor cylinders and bearings and enclosed re- 


duction gears and their integral parts. 


Calol Multi-Service 0il may be used in oil circu- 
lation systems where rapid separation from water is 
not required, in ring-, drop-, and bottle-oilers 

SPREADS RAPIDLY. WITHSTANDS HIGH RUBBING and for free oiling. 

COVERS BEARING SURFACE PRESSURES OF HEAVILY-LOADED, 

WITH UNIFORM FILM LOW-RESSURE BEARINGS Available in four viscosity grades: 55X (SAE 20), 
65X (SAE 30), 75X (SAE 40) and 85X (SAE 50). 


Compounded compressor oil protects against moisture 


Many operators have reduced loss of compression and 
excessive wear on high-pressure cylinder walls of 
multi-stage air compressors, operating in humid PREVENTS 


air, by using Calol Compressor 0i1-19X. COMPRESSION LOSS 
AND EXCESSIVE 


The extra adhesiveness of Calol Compressor 0il- WEAR 
19X resists the washing action on lubricant film of 
water from intercoolers entering with air at high 
velocity. Special compounds cause it to form a 

’ . , , CYLINDER OIL 
slight emulsion with water and stick tight to all INLET 
metal surfaces protecting cylinder walls against 


rusting and pitting when compressor is idle. OIL FORMS 
Calol Compressor 0i1l-19X provides an extremely a pop 
tough lubricant film. It is particularly adaptable NOT WASH AWAY 


to large horizontal compressor cylinders where pis- STRONG 
ton weight is a factor. pico 
PISTON WEIGHT, IN HUMID AIR CONDITIONS 


Calol Compressor 0i1-19X is also recommended for WITHSTANDS EXCESSIVE MOISTURE 
the lubrication of compressors on air-injection PRESSURE ENTERS INLET VALVES 
Diesel engines and for cylinder lubrication on hot- 
head semi-Diesels where water is injected with fuel. 


DISCHARGE DISCHARGE 


There is a Calol Product to meet every industrial lubrication problem. For information, write 
Standard of California, 225 Bush Street, San Francisco 20, California. 


STANDARD OF CALIFORNIA 
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dust see how simple they're 
ss ; ~ built! 


The fewer moving parts that make up any piece of equipment, the more 
continuous the service at the lowest operating cost. Fullers are an 
outstanding example of simplicity of design and construction «.. only 
three moving parts: rotor—bearings—blades. 


They show remarkable records of continuous performance and, after 
long gruelling service, if inspection and check-up is desired, the design 
permits of easy access with a minimum loss of time. 


Write for Bulletin C-5. 





























FULLER COMPANY, CATASAUQUA, ss 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 + 421 Chancery Bldg. 
Washington 5, D.C. - 618 Colorado Bldg. 


i i i 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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New Equipment 
(Continued from page 134) 


heat exchanger and is discharged. 
The fresh water is circulated by a 
centrifugal pump which passes it 
first through the oil cooler and 
thence into the engine water header, 
which is cast integrally in the side 
of the cylinder block. 

Use of unit fuel pumps and in- 
jectors, operating in conjunction with 
the overhead camshaft, reduces the 
number of moving parts and makes 
unnecessary the use of long, high- 
pressure fuel lines between a sepa- 
rate injector pump and the nozzles. 
The entire unit-injector assembly 
can be quickly and easily removed 


. for cleaning and inspection, enabling 


all servicing to be done under proper 
bench conditions. A continuous flow 
of fuel through the injectors ‘serves 
to keep them cool and to eliminate 
air locks. 

The fuel-control shaft is operated 
through anti-friction linkage from 
the governor, with emergency stop 


- 


levers located at each end. Injectors 
are connected individually through 
spring-loaded linkages which allow 
the operator to shut off any injector 
during operation. This spring load- 
ing also allows the governor to 
maintain engine speed through con- 
trol of the remaining injectors in 
case one should become inoperative 
in the open position. Trimmer ad- 
justments permit accurate balancing 
of cylinder loads. The standard gov- 
ernor is a conventional mechanical 
fly-ball type of ample size. For in- 
stallations requiring extremely close 
speed regulation, governors of the 
hydraulic type may be furnished. 
Optional engine equipment in- 
cludes clutch power takeoffs, engine- 
mounted generator, pyrometer and 
thermocouples, automatic alarm or 
shutdown equipment, overspeed gov- 
ernor, and on the marine engine, 
sailing clutch and bilge pump. Se- 
ries 20 engines are also available as 
complete electric generating units, 
or as marine auxiliary units with 
generator, compressor and pump. 


‘Belt Dressing 


A NEW FORMULA liquid belt dress- 
ing has been developed by the Gra- 
ton & Knight Co. research labora- 
tories, Worcester 4, Mass. Although 
this will be merchandised under the 
familiar ‘“Grako” trade name, it is a 
distinctly new liquid dressing. 

The most important quality of the 
belt dressing is its ability to restore 
power transmission capacity to trans- 
mission belts. Repeated tests with 





There is no longer any question as to whether coal should 
be received; stored and reclaimed mechanically or manually 
-it has been answered conclusively in many actual instances 
.»-in favor of mechanical handling equipment. 

But there are three questions that power men face today 
in their plans to effect boiler room economies by installing 
the most practical, reliable, durable, coal handling system. 
They are... what is the best layout — what type of equip- 
ment should be used—what manufacturer offers dependable, 
efficient equipment and practical engineering help? 

Gifford-Wood is qualified to help you answer these ques- 
tions. Through specialization in the design, construction 
and installation of coal and ash storage and handling sys- 
tems for more than 130 years, G-W can givé you an un- 


\j 


(Hit 


biased recommendation on the right types of conveyors, 
carriers, skip hoists, and elevators, and their best arrange- 
ment for meeting your requirements. 

Although war activities still have first call on manufac- 
turing facilities, Gifford-Wood’s long experience in mate- 
rial handling is at the disposal of your engineering depart- 
ment right now for planning. So when you need a system to 
move coal in — and move ashes out — plan to do it faster, 
easier and cheaper...“The G-W Way”. Gifford-Wood 
Co., 420 Lexington Ave., New York 17, N. Y.; 565 W. 
Washington St., Chicago 6, Ill. Factory—Hudson, N. Y. 


DO YOU KNOW? G.-w maintains the complete facilities 
of a well-organized, manufacturing plant ... pattern shop, 
machine shop, steel, forge, paint and inspection shops .. . fully 
equipped with modern machinery for handling all general con- 
tract work. : 


GIEFORO= 


SINCE 1814 
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1» John Doo, 
Power C 2 

Turbine City, U.S.A. 2 
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Ture IS TODAY much controversy and 
a. great deal of confusion about the use of 
Fullers Earth for purification of turbine oils 
containing additives such as rust and oxida- 
tion inhibitors. 

To clear up this confusion and conflict of 
opinion, Ben F. Hunter, Honan-Crane Con- 
sulting Engineer, has prepared an open letter 
to turbine operators which answers many of 
the questions most frequently raised and ex- 
plains why Fullers Earth should be and CAN BEN F. HUNTER 
BE SATISFACTORILY EMPLOYED ON Honan-Crane 
OILS CONTAINING INHIBITORS. It is Corporation 
yours for the asking. Consulting Engineer 

In this three-page, single-spaced letter Mr. Hunter discusses fully 
and with directness, “rust inhibitors’? and ‘‘oxidation inhibitors”, steam 
emulsion and neutralization numbers as well as general performance 
of the turbine. He also explains the function of various inhibitors, 
what they are, how they work and how they are affected by Fullers 
Earth purification. 

Mr. Hunter, previous to January, 1945, spent 19 years as chief 
lubrication engineer for the Gulf Oil Corporation and the Gulf Refin- 
ing Company, and was closely associated with the development of 
additives in turbine oils. 

In his open letter Mr. Hunter answers the questions you—the turbine 
operator—most frequently ask. His judgment is based on long experience 
and close contact with the problems of purifying oil containing additives. 





@ Fill in the coupon below and mail today 
for your copy of Mr. Hunter’s ‘Open Letter” 


HONAN-CRANE CORPORATION 


Subsidiary of Houdaille-Hershey Corporation 
301 INDIANAPOLIS AVE. LEBANON, INDIANA 


Without obligation on my part, please send me 
Ben F. Hunter’s “Open Letter to Turbine Operators.” 


Name 


City. 
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the new Grako show an improve- 
ment of 15 to 20 per cent increase 
in transmission from rating upwards, 
with a greater percentage rise for 
“Belts..which are pulling under their 
rating. “== 

All the oils contaied- -dn..Grako 
are nutritive to leather and wills 
greatly prolong its life. Regular use, 
it is claimed, will keep the belting 
pliable and glove-like which is nec- 
essary for good transmission capac- 
ity. 

The new Grako pours readily at 
freezing temperature, 32 F. It is 
particularly adaptable for conditions 
“where steam and water are bother- 


2 Some... 


“ ' Water Heater 


U-Tube Element 

THE AMERICAN DISTRICT STEAM Co., 
North Tonawanda, N. Y., has an- 
nounced a new. Adsco Instantaneous 
Type R water heater which is compact 
in size -with.‘a steel shell and 1% in. 


-OD No. 16 BWG copper U-tube re- 


movable heating element, low fric- 
tion loss type for use with a gravity 
recirculation system, or where min- 
imum friction loss in the water space 
‘is desirable. 


It has numerous applications in 
commercial and industrial buildings 
such as providing hot water for do- 
mestic use in apartments, hotels, 
schools, institutions and industrial 
plants or hot water for process 
equipment in cooking, sterilizing or 
cleaning operations. It may be used 
also as a converter to heat water in 
a conventional hot water heating 
system or in connection with radiant 
heating installations. 


Double Damper 


ILLUSTRATED HERE is the’ new dou- 
ble damper smoke control now being 
manufactured by Campbell Engi- 
neering Co., Appleton, Wis., and 
marketed under the trade mark 
“Stackmaster.” This damper is made 
in sizes to accommodate the various 
smoke stacks where it is applied, 
being designed after an engineering 
survey of the stack and boiler per- 
formance. 

It functions to adjust the smoke 
stack to daily weather conditions in 
order to eliminate excess smoke, re- 
duce excess stack temperatures, 
maintain uniform volume of draft 
and stop combustion fuel losses. 

The Stackmaster is installed with 
either electric, hydraulic, or pneu- 

















R-P&C offers you a single responsible 

source for bronze, iron and steel gate, "7 

globe, angle and check valves—cocks : M-Aeiiees, Geitenaet dun 
and lubrotite gate valves—bar stock J. | i flanged end. All are avail- 
valves— cast steel fittings— d'Este Auto- Sea bd. able with welding end 
matic Valvesand Engineering Specialties. SY —most with screwed end, 


D'ESTE AUTOMATIC REGULATING VALVES 
Reading, Pa. © Atlanta * Boston * Chicago * Denver » Houston * Los Angeles * New York » Philadelphia » Pittsburgh ¢ San Francisco ¢ Bridgeport, Conn. 


MANUFACTURERS OF 
c¢¢c¢o READING CAST STEEL VALVES AND FITTINGS © PRATT & CADY BRASS AND IRON VALVES 
& 


Ss 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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What Union has two 
Bronze Seats ground to 


a true ball joint? 














There’s only one answer 


DART 





Dart’s two bronze seats, ground to a true ball joint, distinguish it from 
all other unions—identify it as the better union. It makes a leakproof 
joint without jamming; thus may be readily disconnected whenever 
needed on another job. Made of high-test air-refined malleable iron, 
it is practically indestructible. Call your supplier. 


“ng 


DART 


E. M. DART MFG. CO., PROVIDENCE 5, RHODE ISLAND 





matic control so that it may be de- 
signed to meet practically all conci- 
tions where there are excess smoke 
and combustion losses. 


Electrical Wiring Kit 


Now AVAILABLE to industry for gen- 
eral solderless wiring is a new cor- 
plete electrical wiring kit manufac- 
tured by Aircraft-Marine Products, 
Inc., 15950 North Fourth St., Harris- 
burg, Pa. 





The kit comprises a six purpose 
precision installation tool which cuts 
and strips the wire. Also included 
in the kit is an assortment of 100- 
amp solderless terminals of the most 
commonly used types. No soldering 
is required to make _ trouble-free 
electrical connections. Merely insert 
wire in terminal barrel and crimp 
with tool. 


Pressure Gage Tester 


MANSFIELD & GREEN, Cleveland, O., 
has developed a new multi-purpose 
pressure gage tester which combines 
in a single unit a pressure gage tester 
that can be used with equal facility 
for bench testing and for portable 
testing in the field. On bench testing, 
the unit can be used with test gages 
or with a dead weight attachment. 


A simple, doubly sealed check valve, 
eliminates leakage and loss of pres- 
sure even with grit in the system, 
whether using oil or water and for 
pressures up to 10,000 psi. 

Principal uses of the testing unit in- 
clude testing and repairing of pres- 
sure gages and instruments, the set- 
ting of relief or other pressure actu- 
ated valves and general hydrostatic 
testing. 


Cleaning Agent 


A NEW “PICKLING” AGENT to remove 
rust, scale, tarnish, and incrustations 
of cement and lime from metals is 
being marketed by Waverly Petro- 
leum Products Co., Drexel Bldg., 
Philadelphia 6, Pa. Troxide, as this 
new chemical is named, is a dry, inert 
compound. It is non-eruptive, non- 
inflammable, and is said to present 
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oiler Room Trouble Shooter 


in Action... 


When you call the Dearborn Engineer to take the trouble out of 
boiler water, he “gets down to cases”. . . right in your boiler room. 
He comes to you with the experience and background of a boiler 
water expert. 

First, he makes an analysis of the troublesome feedwater; iden- 
tifies what is causing your boilers to foam, scale, or corrode; and 
takes steps to stop these harmful activities. 

Meanwhile, wires are hot and mails are busy as he maintains con- 
stant contact between your plant and the Dearborn main labora- 
tories. Here, there is a hum of activity as they double-check the 
data he forwards to them. Here, too, a special treatment is formu- 
lated that will neutralize trouble makers and assure boilers of good 
steaming capacity and extended operation. 

Your Dearborn Engineer knows local water characteristics. That’s 
why he can not only assist you in an emergency but establish a 
toutine that minimizes trouble. Call him ...or write to us direct. 


RR tae 
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CG 
Qterlory 
WATER TREATMENT 
ag 
NEERING SERVicE 


. LEADER FOR OVER HALF A CENTURY 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 S. Michigan Ave., Chicago 4, III. 











B-H No. 1 Cement is easily applied—just 
mix with water and trowel on. Assures a 
neat, workmanlike job even on irregular 
surfaces, large or small. Keeps costs down 
—gives exceptional coverage—completely 
reclaimable up to 1200° F. 

THE COUPON BELOW will bring you full infor- 
mation and practical sample of B-H No. 1 


Cement— made of nodulated B-H black 


Rockwool and other ingredients. 


Your No. 1 choice for 


VALVES, FLANGES AND 
IRREGULAR SURFACES 


B-H No. 1 Cement resists any tem- 
perature up to 1800° F., even under 
humid conditions. Forms a perma- 
nent, rust-free bond.Withstands nor- 
mal expansion and contraction 
—no peeling, no cracking. 


Baldwin-Hill 


THERMAL INSULATION PRODUCTS 


Baldwin-Hill Co., 514 Klagg Ave., Trenton 2, N. J. 
Send information on products checked below: 


[_] Free sample of B-H No. 1 Cement 
(_] No. 100 Pipe Covering—effective 
up to 1200°F. (for long runs over- 
head, underground, Diesel exhausts) 


NAME 


C] Mono-Block—the one-block insula- 
tion for all temperatures up to 1700° F. 


{_] Black Rockwool Blankets (felted 
between various types of metal fabrics) 


POSITION 





FIRM 





ADORESS 





city 


ZON® STATE 





146 July, 





none of the occupational hazards 
common to acids heretofore used in 
pickling. 

It is claimed that Troxide throws 
off no “acid-mist” or other toxic 
fumes which are pungent, corrosive, 
and harmful to workmen and ma- 
chinery. Tests prove that troxide at- 
tacks the scale, not the good meial, 
and the surfaces are left smooth, 
clean, and bright; thus, the hazards 
of over-pickling are materially re- 
duced. 


Cooling Unit 


THE Fiuor Corp., Ltp., 2500 South 
Atlantic Blvd., Los Angeles 22, Calif., 
has developed cooling sections em- 
ploying the highly efficient K-fin tube 
construction which are cooled by 
forced draft fed by air from the cooler 
layer at ground level and supplied by 
fans with variable pitch blades and 
with variable speed drive. Vertical 


air flow against static head assures 
even air distribution over cooling sur- 
faces. Fin Fan Units are designed for 
pressures to 5000 psi and tempera- 
tures to 1500 F. Coils are located to 
provide sufficient static head for pump 
suction. Tubes can be removed and 
replaced quickly and all mechanical 
equipment is readily accessible from 
the ground. 


Mercury Clutch 


Mercury CLUTCH Corp., Canton, O., 
has developed a mercury clutch which 
in its simplest form consists of a 
drum-like member attached to the 
power source, containing a small 
quantity of mercury confined in a 
narrow annular space. When. this 
drum is revolved, the centrifugal 
force, varying as the square of the 
speed, urges the mercury outwardly 
and the pressure created acts directly 
on the friction members, bringing 
them into contact with a drum at- 
tached to the load. Only a small 


be. 
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Greater Flexibility in Alignment 
of Pipes .. . Valves .. . Fittings 


WHEN YOU USE THE 
WESTPORT WELDED 
JOINT 


Yes, you get GREATER FLEXIBILITY when your pipes are 
welded by the Westport Patented Joint . . . because with 
this method the fusion buttwelded joints are made from one 
side only . . . with complete penetration to the root of the 
weld ... and there are NO icicles or protrusions at the base 
of the weld! 


When you engage Mitchell & Co. you are assured 
of getting fabricated piping with the latest in Power piping 
design, which includes the Westport Welded Joint. 


Features of the joint include: 


4 No gaps between rings and the 


No constriction in pipe area due 
inside of the pipe wall 


to Backing Rings 


Smooth Pipe contour at base of 5 Uniform physical properties 


weld 


No sacrifice in strength of the 6 Meets A.S.M.E. Standards. 


pipe due to removal of wall or 
Backing Ring 


The Westport Method . . . illustrated above . . . consists of the use of a joint 
in which the ends to be welded are formed and machined to provide a special 
U-shaped groove . . . joining the lips at the roof of the weld by the oxyacetylene 
process . . . and completing the joint by the usual electric arc procedure. 


WRITE FOR BULLETIN AND FULL DETAILS 


W. K. MITCHELL & CO., 


PHILADELPHIA 46, PENNA. 


INC. 
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quantity of mercury is required since 
the hydraulic pressure created by the 
“head” of mercury is quite independ- 
ent of the total weight of the mer- 
cury. Therefore, a mercury clutch is 
much smaller and lighter than any 
centrifugal clutch using weights. 

In the large clutches, axial pressure 
and multiple disc friction elements 
are used. 

In addition to the primary mercury 
control which is automatic in its ac- 
tion, other controls are utilized to 
meet specific conditions. Spring pres- 
sure, acting against the mercury, pro- 
vides delayed engagement. Several 
types of auxiliary manual controls are 
available and remote control may be 
provided. 

Among other advantages, the mer- 
cury clutch can permit heavy me- 
chanical loads to be started with 
smaller power sources than when di- 
rectly connected, start loads from a 
standstill without shock or jolt and 
accelerate loads smoothly, provide 
overload protection. permit no-load 
idling of internal combustion engines, 
serve as automatic over-speed brake, 
and absorb shock loads. 


Auto-Switch Capacitors 


A NEW METAL-ENCLOSED, self-con- 
tained auto-switch capacitor, that au- 
tomatically switches 180-kva of ca- 
pacitance on or off the feeder in 
response to voltage requirements, has 
been announced by the General Elec- 
tric Co., Schenectady, New York. 
Designed for improving the power 
factor of distribution circuits at pe- 
riods of peak load, the capacitor is 
automatically connected in the circuit 
where- increased load causes a drop 
in voltage, and is disconnected when 
voltage increases at light load. 

The equipment consists. of a 180- 
kva, 2400-v delta or 4160-v 4-wire or 
Gr Y, three-phase group of Pyranol 
capacitor units, a three-pole solenoid- 
operated oil switch, automatic voltage 
control devices, and a potential trans- 
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stir REGULATION ENGINEER yg 


Saves Maintenance Time 


por examyale, in this direct-acting valve for water or air services, the 


Foster Type U gives you regulation without complication. 


] Easily set under pressure 





2? Springs “flexible” 


cadmium plated 


Leathers impregnated 


Stems, special high- with special lubricant. 


tensile bronze to minimize : . aialiiel 
stretch from pressure = 8 a 4 \nthentedonnen 


shock 


Ports straight drilled, 
self-cleaning 


Soft disc and leather ee 
sealing cups renewable a | Bronze guides 


Foster Type U, Spring-loaded Direct-acting 
Reducing Valve for Water and Air Service 


Foster Regulation Engineering, built into each valve, is 
your assurance of years of accurate, trouble free operation 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND la Ky A hi 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 


* BUY MORE BONDS x 


PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 

AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 

REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALYES...SIRENS 11] MONROE STREET « NEWARK 1, N. J 
1-FE-2 
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100% PNEUMATIC PILOT 
OPERATION IS AN EX CLUSIVE 
LEVEL-TROL_ FEATURE 


The unique, mechanically simple Level-Trol pilot guarantees 
maximum sensitivity, dependability, and long trouble-free 
service whether applied to level control, level indication or 
interface level control. 


({) It is 100% pneumatic in its operation —all linkage, pivot points, 
sliding adjustments and other sources of friction eliminated — 
necessary operating power reduced to a minimum. 

(2) Minimum of moving parts to wear out or cause trouble — de- 
pendable, trouble-free performance assured. 

(3) Intermittent bleed pilot relay speeds action of the diaphragm con- 
trol valve in response to level change — no measurable lag. 

(4) Throttling range adjustment is entirely pneumatic—no gears or 
sliding levers to adjust — simply turn the adjusting knob in-accord- 
ance with calibrations on the dial. 

(5) Likewise the position of the level at any constant flow rate may 
be readily adjusted by turning the adjustment knob located in the 
center of the Bourdon tube. 





Level-Trols are available 
in a wide range of types 
and sizes for all fluids and 
all applications. Write for 
Bulletin F-1. 

Type 2400-248, 600 ser 


Ib. electric cast steel 
float cage. 


FISHER atc 





former for supplying control power, 
as well as control potential for voltage. 
responsive equipments. Although the 
standard equipment is designed for 
response to line voltage, current- 
neon equipments are also avail- 
able. 

The housing is designed for base or 
cross-arm mounting. Cover bushings 
of wet-process porcelain with clamp- 
terminal connectors provide for easy 
connection to the line. A hinged panel, 
containing all the devices for both 
automatic and manual control, is 
mounted in a protective compartment 
which separates the control from the 
power circuits. A protective screen 
prevents accidental contact with live 
bus work while working on this panel. 
An electric interlock automatically 
disconnects the equipment from the 
line when the protective screen is 
opened for access to the capacitor 
units or fuses. A red signal lamp re- 
mains lighted while the oil switch is 
closed and the capacitors are con- 
nected to the line. The whole unit is 
about 8 ft 7% in. in height, 46 in. 
wide, and 26 in. in breadth, and 
weights 1420 Ib. 


Welding Positioner 


DATA AND PHOTO furnished by the 
Hobart Brothers Co., Troy, O., de- 
scribe a positioning fixture sugges- 
tion by John Wannow, consisting of 
a square frame, supporting the rotor 
of a power generating unit, to weld 
end rings on the assembled rotors. 
The fixture can be rotated on its ver- 
tical axis and is controlled by a foot 
pedal. A small quick pressure on the 
pedal will cause rotation of the ver- 
tical axis and a catch is provided so 
that each kick on the pedal limits the 
rotation to 180. 

Mr. Wannow also conceived the 
idea of building up “dummy” spiders 
with oversize dovetailed slots to give 
a loose fit with dovetails of the poles. 
Poles with cage to be welded can be 
easily mounted on the “dummy” 
spider and “dummy” rotor and poles 
can be rotated about either a hori- 
zontal or vertical axis to provide the 
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DYNAMIC BALANCING is standard procedure in the 
production of Pritchard Featherweight Fans. Test apparatus 
includes this rig using an electronic balance indicator. 











JIG FORMED for strict uniformity, blades are shaped 
from a single heavy wrought monel sheet with the trailing 
edge electric-welded. Note the welded-in’ “wing spar” and 
stiffening webs for staunch rigidity and endurance. 


HUB SLEEVE on fan shaft provides key and set screw 
locking, yet permits removal of the fan assembly without 
driving the sleeve off the fan shaft. 


that contribute to 
the economy and 
efficiency of 


Here are a few of the reasons why Pritchard 
FEATHERWEIGHT Fans are acclaimed by 
operators as the optimum answer to cooling 
tower fan problems: 


LIGHT WEIGHT for low starting torque, minimum vi- 
brational reaction and low loading on fan shaft bearings. 


MONEL METAL BLADES for corrosion resistance and 
maximum delivery of air in ratio to horsepower. 


ANTI-BACK-DRAFT HuB for streamlined flow of air; 
no turbulence or air return. 


TRUE AIR-FOIL SECTION of blade equalizes air propul- 
sion over full length of each blade. Practically noiseless 
in operation, with high efficiency at low tip speeds. 


ADJUSTABLE BLADE PITCH permits selection of most 
desirable setting for any tower loading. 


. HuB SLEEVE (see lower left) permits easy removal of 
fan for winter operation and also makes quick work of 
removing the gear unit for servicing. 
$ 

Continuous trouble-free performance over more than five 
years demonstrates the advantages of Pritchard’s patented 
design and features, the result of comprehensive research 
to minimize power requirements, reduce maintenance and 
extend the life of mechanical draft equipment. These proven 
units are easily installed as replacements for obsolete, 
inefficient fan assemblies. They will pay for themselves 
quickly in savings of power, maintenance and down-time. 


EQUIPMENT DIVISION 


ERS AND CONSTRUCTORS 


FIDELITY BUILDING, KANSAS CITY 6, MO. 


NEW YORK - PITTSBURGH - HOUSTON - ATLANTA ‘ TULSA 
DENVER - SALT LAKE CITY - EL PASO - OMAHA 








The upstream or downstream 
pressure in a line can be con- 


trolled automatically by an R-S 
Butterfly Valve, equipped with an 
air diaphragm, oil or hydraulic 
positioner cylinder attached to 
the valve. If the line pressure de- 
creases, the valve vane slowly 
closes until the predetermined 
line pressure has been reached, at 
which time the vane automatically 
reopens. 





No. 501 


125-pound American Standard 
R-S Valve equipped with de- 
clutching unit (patent applied 
for) which permits operation 
of the valve with the hand 
wheel. Only four to six revolu- 
tions of the hand wheel are re- 
quired for complete opening 
or closure. The dotted lines 
indicate the piping necessary 


to maintain a constant upstream pressure. 


The use of an R-S Butterfly 
Valve as a main control valve pro- 
vides unexcelled flow character- 
istics, simplifies performance, pre- 
vents water hammer and reduces 
maintenance. Operates for pres- 
sures between absolute and 900 
pounds gauge. 

Write for Catalog No. 14-B. 








VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Avenue « Philadelphia 44, Pa. 





best position for welding. In addition 
to positioning for cage welding this 
device can be used for some of the 
welding operations for reinforcing the 
coil support shelf on the pole ends. 


Production has been increased he- 
cause the time to position the poies 
is much less than by the old method, 
which consisted of blocking up indi- 
vidual poles on a work bench, and 
because the welder can do the posi- 
tioning without putting down his 
welding equipment. 


Pressure Switch 


THE KIDDE PRESSURE SWITCH is an 
accessory device developed by Walter 
Kidde & Co., Inc., 40 East 34th Street, 
New York 16, N. Y., for use with 
built-in carbon dioxide fire extinguish- 
ing systems. It assists in isolating the 
fire by automatically cutting off elec- 
trical circuits in fans, blowers or 
other electrical equipment when the 
extinguishing system operates. It is 
a self-contained, mercury contact-type 
switch suitable for applications which 
employ gas or air pressure. 


The pressure switch is connected by 
a bleed pipe from the main distribu- 
tion line and is operated by the car- 
bon dioxide in passing through this 
distributing piping to the discharge 
nozzles. The gas pressure actuates a 
plunger which trips the breaker arm 
of the switch, opening or closing the 
circuits desired. The device is avail- 
able for control of two, three or four 
circuits, each of which may be wired 
for normally open or normally closed 
operation. The pressure switch is pro- 
vided with a manual reset to restore 
circuits to their original position after 
operation due to fire. 


Wire Belt Hooks 


THE BrIstoL Co., Waterbury 91, 
Conn., recently announced the addi- 
tion of a line of hinged-type wire 
belt hooks, known as Bristol’s Belt 
Hooks, to its line of belt lacing prod- 
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1...DEPENDABILITY 


UNDER ALL CONDITIONS 


2..,EASE or OPERATION 


The outstanding dependability of LimiTorque Controls is important for two reasons 
... it assures unfailing operation of valves, sluice gates or similar equipment 
under any condition and also assures a great saving in maintenance. Reports from 
many central stations, power plants, etc. where LimiTorque Controls have been 


installed indicate they require practically no maintenance. 


LimiTorque is extremely simple fo actuate ... just by pushing a button at a 
conveniently located push-button station or a master control panel, valves up to 
96” diameter may be opened or closed. It makes remote valve control practical 


from one central point with a full knowledge of the status of valves at all times. 








Type S. 

’ 
Several types of LimiTorque Controls are 
available for varied requirements on all types 
and makes of valves ... also they can be 
adapted to existing equipment. Where it is 
not practical to fit the controls directly to the 
valve yokes, floor stands can be provided. 

In your plans for post-war new construc- 
tion or the modernization of present plants, 
include LimiTorque Controls. We'll gladly Part of a group of LimiTorque Controls 
supply full details. installed in a hydro-electric plant. 
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“MEGGER”™ 
GROUND TESTER 


The “Megger”’ Ground Tester measures resistance 
to earth of ground connections, quickly, easily and 
accurately. Simply connect the instrument to the 
installed ground and to two reference grounds, 
turn the crank and read resistance directly on the 
scale. Unaffected by polarization, electrolysis, 
stray earth currents or by the exact location or 
resistance of the auxiliary ground connections. 


Ranges from 0-3 ohms to 0-30,000 ohms. 


*Megger” Ground Testers are invaluable for 
determining the nature of ground connections, and 
whether they are in condition to perform the serv- 
ice for which they are designed and installed. 
During the past 15 years these instruments have 
become standard equipment among many power 
companies, railroads, telegraph and _ telephone 
companies and industrial plants throughout the 
U. S. A. They are as rugged, reliable and simple 
in operation for ground resistance measurements 
as are our “Megger” instruments for testing 
insulation. 


Write for illustrated Technical Bulletin on 
Ground Resistance Testers No. 1285-PE. 


Qe *Trademark Reg. U.S. Pat. Of. 
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ucts. The new hooks are designed for 
joining all types of flat belting, in- 
cluding leather, fabric, rubber, and 
balata belts. Various sizes are offered 
to take care of belts up to % in. thick. 


A new method of mounting the 
hooks in the spacer card makes it pos- 
sible to leave the card in place in the 
lacing machine during the lacing oper- 
ation. The hooks are thus held in 
accurate alinement until the hook 
points pierce the belt. 

The hooks are designed in such a 
way as to enter the belt in two rows 
with each opposite point passing into 
the belt in alternate rows. The pur- 
pose of this arrangement is to elimi- 
nate interference between opposite 
hook points as they are pressed into 
place and also-to distribute the grip 
on the end of the belt over a greater 
area. 


Traveling Crane Cab 


A CAB DESIGN FOR overhead travel- 
ing cranes has been developed by the 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, which includes full 
vision for the operator, comfortable 
sit-down control and air conditioning. 
The cab is cylindrical in shape and 
corners or blind vision spots are 
eliminated. 

Transparent enclosure panels ex- 
tend to the floor permitting maximum 
vision in every direction over the area 
covered by the crane. The panels are 
of a new plastic which is shatter 


ROSS RE TT 


JAMES C. BIDDLE c0.- 


re eat Tete 


1211-13 ARCH ST. 
PHILA. 7,-PA. 
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* This is the first time we ever made this odd size-combination 
of welding tees larger in the branch than in the run. They are 
seamless carbon-moly forgings with a seven-inch branch, but 
only five inches in the run—a sort of tail-wags-dog idea called 
for by a peculiar set of conditions. 


However, this is definitely not the first time, or even the thou- 
sandth time, that we have been called upon to solve an unusual, 
first-time, forging problem like this. It is simply typical of hun- 
dreds of special—often extremely difficult—problems turned 
over to us by engineers who respect the Taylor Forge reputa- 
tion for “meeting all comers” and licking most of them. 


O NOT underestimate the influence of this broad experience on our 
standard line of WeldELLS and other Taylor Forge Welding Fit- 
tings. It is the sound, practical kind of experience acquired in handling 
just about every conceivable kind of forging problem in the piping field 
... and it was full grown long before welding fittings were ever pro- 
duced on a commercial scale! 


Thus, in developing WeldELLS we did not have to ask what kind of 
fitting is easiest to manufacture. Instead we could ask what comprises the 
ideal fitting, and then, with every special facility and process at our com- 
mand, make that ideal a reality. 

That is why WeldELLS alone-combine the features listed opposite ... 
why they have extra metal distributed where stresses are greatest... why 
they have such extremely accurate dimensions ... why they have tangents 
and those “convenience” features which speed up welding and cut costs, 
That is why, in short 


WeldEL ys uniting 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O, Box 485 
New York Office: 50 Church Street © Philadelphia Office: Broad Street Station Building 
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WeldELLS alone 
combine 
these features: 


@ Seamless—greater strength 
uniformity. : 


@ Tangents—keep weld away from 
zone of highest stress—simplify lin- 
ing up. 


@ Precision quarter-marked ends— 
simplify layout and help insure ac- 
curacy. 


@ Selective reinforcement — pro- 
vides uniform strength. 


@ Permanent and complete identi- 
fication marking — saves time and 
eliminates errors in shop and field. 


@ Wall thickness never less than 
specification minimum—assures full 
strength and long life. 


@ Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


@ The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World—insures com- 
plete service and undivided re- 
sponsibility. - 











LOST—Many fuel dollars. 
Vicinity boiler room during 
last fiscal period. Finder— 
please notify chief engineer 


a 











Three Richardson Elon. 
ated Scale - Conveyor 
unit 

scale 


Coal Losses Cannot Be Recovered 


—They Must Be PREVENTED 


Dollars lost through inefficient coal consumption are lost for- 
ever! Guard against wasting YOUR fuel dollars by installing 
Richardson Automatic Coal Scales. The Richardson coal weigh- 
ing and feeding system will spot the coal-wasting boilers before 
losses become serious. 


A complete Richardson installation consists of: Gate from the 
bunker; flexible Iulet to scale; the Automatic Coal Scale; and 
Monorate Distributor to stoker, or down-take Chute to pulverizer. 
By distributing coal evenly across stoker hopper without segre- 
gation the Monorate Distributor greatly increases combustion 
efficiency. 


The Richardson line of Automatic Coal Scales includes: Sta- 
tionary floor-mounted models, stationary and portable models 
mounted at mid-section, and combination Conveyor and elongated 
Scale. The Elongated Model illustrated is of special interest where 
headroom is limited, where coal is fed from as many as five bunker 
outlets located as much as 35 ft. apart. 


Full details on the complete Richardson system of coal control 
economy are available in Bulletin No. 1143, yours on request. 
Write for it today. 


RICHARDSON SCALE CO. | 


CLIFTON, N. J. 


proof and impervious to certain gases 
common in many plants that may be 
injurious to glass. 

With this cab, crane operation bb- 
comes an easy, sit-down job. Master 
switches especially designed for mag- 
netic control are located for greatest 
convenience. Hoist and trolley 
switches are attached to the right and 
left arms of the chair. The bridge 
switch is on the floor and controlled , 
with the right foot. Thus there is 4 
definite control job for each of th 
operator’s hands and feet. f 

An air-cooled air-conditioning unit, 
especially designed for this cab pro- 
vides fresh clean air at any normal 
temperature desired and gives protec- 
tion against objectionable gases, dusts 
and fumes. The unit attached to the 
cab illustrated is for use where tem- 
peratures do not exceed 140 F. Ade- 
quate sealing and insulation is pro- 
vided to assure against excessive 
losses. 

The traveling platform serves both 
as vestibule to the cab and a means 
for easy access to the entire exterior 
side of the window for cleaning pur- 
poses. Safety locks on both platform 
and cab door prevent operation of 
either except when platform is in 
proper position. 

This new cab is a self-contained 
unit that may be furnished with any 
new crane employing magnetic con- 
trol and it may be applied to existing 
cranes of any make. 


W. A. Russell 


AFTER AN ILLNESS of several months, 
W. A. Russel, second vice president 
of the American Society of Heating 
and Ventilating Engineers, died on 
Saturday, May 12, at the Osteopathic 
Hospital, Kansas City, Mo. 

Born in Chicago in 1886, Mr. Rus- 
sell was graduated from the Univer- 
sity High School, Chicago, and from 
the University of Michigan, Ann 
Arbor. Following his graduation he 
spent two years as superintendent of 
construction for the Central Manvu- 
facturing District in Chicago. Later 
he became associated with Spencer 
Heater Co., Chicago, as boiler sales- 
man. After four years he joined the 
staff of the Mine & Smelter Supply 
Co., Denver, Colo., where he fur- 
thered the sale of products of the 
U. S. Radiator Corp. In 1921, when 
he joined the ASHAVE, he became 

»manager of the Kansas City branch 
office of the United States Radiator 
Corp. 

At the time of his death, Mr. Rus- 
sell was district manager for the 
Hoffman Specialty Co., with head- 
quarters in Kansas City. He was a 
member of the fuel oil panel of the 
war price and rationing board of 
Kansas City since its inception three 
years ago. 

Mr. Russell took an active interest 
in Society affairs for nearly a quarter 
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of a century, serving as a member of 
the Council over a period of nine 
years. He took great pride in inter- 








| WO OTHER 
WATER SOFTENER 
+. CAN MATCH! 


» 


DELIVERS 44% MORE SOFT WATER 

| In comparison with other zeolite water 
softeners the Elgin delivers as much as 
44% more soft water. 


LOWER INVESTMENT 

y Based on cost per thousand gallons of soft water 
delivered, the Elgin Water Softener is far lower 
in price. 


LOWER OPERATING COST 

3 By virtue of an improved distributing and col- 
lecting system, less regenerating salt and wash 
water are required. 


HIGHER EFFICIENCY 

The water softening zeolite in the Elgin is kept 
clean and active so that equipment operates 
more efficiently without attention—and more 
“zero-soft” water is delivered per pound of salt 
used. 


Latest design Elgin Water Softener 


LESS MAINTENANCE 

Unbiased surveys prove that with ELGIN qual- 
ity construction throughout, fewer replace- 
ments are required. Loss of zeolite is prevented, 
thus eliminating costly additions. 


LONGER LIFE 

Efficient distribution, collection and regulation 
of water and brine add years to the life of Elgin 
Water Softeners. 


To give the same capacity as an Elgin, other wa- 
ter softeners must be as much as 50% larger 
__ in size. 


WHY THE ELGIN GIVES GREATER CAPACITY AND HIGHER EFFICIENCY 


There is nothing mysterious about the increased 
soft water output and the higher efficiency of the 
Elgin Water Softener. It simply accommodates a far 
greater quantity of water softening zeolite and uses 
it more effectively by virtue of an ingenious mani- 
' fold system and backwash regulator. Naturally a 


greater volume of soft water is delivered because 
it’s the zeolite that softens water—and more zeolite 
used with greater effectiveness means more softened 
water. Add to this the outstanding quality and the 
high capacity feature of Elgin water softening zeo- 
lite and you have the whole story in a nutshell. 


Bulletin 603 gives all the facts. Write for your copy today. 


Existing water softeners of any make can be modernized by Elgin to provide the above fectures. 


LGIN SOFTENER CORPORATION 


SOFTENERS * FILTERS * WATER TREATMENT * BOILER WATER CONDITIONING 
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EVENLY SPACED 
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READS DIRECT 
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HENSZEY FLOW INDICATOR 


To know the rate of flow at any one instant, at any time, requires 
a flow indicator that is accurate and easy to read — like the 
Henszey Flow Indicator. This rugged instrument goes right in 
the line and indicates the flow accurately from zero to 100 per 
cent — indicating a pulsating flow exactly as it occurs. 


With only three moving parts, the Henszey Flow Indicator stays 
on the job — breakdowns due to complicated mechanisms and 
gears are eliminated. 


Henszey Flow Indicators are satisfactorily performing in nation- 
ally known paper mills, chemical plants, petroleum refineries, 
milk condenseries and other vitally important industries. 


Send for Bulletin Fl-1 
HENSZEY CO. Dept.c7 Watertown, Wis. 





FLOW INDICATORS 


Continuous Blowdown @ Distillation Systems @ Heat Exchangers 
Feed Water Meters @ Boiler Feed Regulators @ Proportioning Valves 











esting new members in Society mem- 
bership, and he served as a member 
of its Membership Committee for 
over seven years, and an additional 
two years as chairman of this com- 
mittee. As one of the most active 
members of the Kansas City Chapter, 
he served as its treasurer in 1921-22: 
as its vice president in both 1923 and 
1931; as secretary in 1930; as its 
president in 1932, and as a member of 
its board of governors in 1933. In 
1934, 1940 and 1941 he was the repre. 
sentative of the Kansas City Chapter 
on the nominating committee of the 
Society, and in 1935 and 1942 was the 
alternate. At the time of his death 
he was serving the Society as its sec. 
ond vice president. 


C. Walter Spalding 


C. WALTER SPALDING, manager, 
power transmission machinery of 
Link-Belt Co. died on May 25 in Chi- 
cago, Ill. Mr. Spalding, whose head- 
quarters were at the company’s 
Ewart plant in Indianapolis, began 
his Link-Belt career in 1910 at In- 
dianapolis. He is a veteran of World 
War No. I. Mr. Spalding is survived 
by Mrs. Spalding, a son and a daugh- 
ter. His son is a Lieutenant in the 
Army Air Corps. 


Change in Morse Chain 
Co. Organization 


APPOINTMENT OF Frank M. Hawley 
as vice president and general man- 
ager, and his election to the board of 
directors, is announced by the direc- 
tors of Morse Chain Co., Ithaca, N. Y. 

Mr. Hawley, formerly manager of 
the Detroit plant, has been associated 
with Morse Chain since 1919. He con- 
tinues as vice president of the com- 
pany. He succeeds C. J. Kenerson, 
who retires as active head and con- 
tinues as director and vice president. 
Stanley B. Waring, former secretary, 
was elected secretary and treasurer. 

Announcement also was made that 
expansion costing upwards of one 
million dollars would be started at 
the Ithaca, N. Y., plant, anticipating 
substantially increased postwar de- 
mand for the company’s products. 


Standard Oil 
Elects Officers 


STOCKHOLDERS OF STANDARD OIL Co. 
of Indiana at a recent meeting re- 
elected the board of directors and 
approved a resolution to amend the 
by-laws of the company by providing 
for indemnification of: directors and 
officers against claims, liabilities, and 
expenses resulting from certain ac- 
tions, suits, or proceedings. Follow- 
ing the stockholders’ meeting the 
board of directors re-elected all for- 
mer officers. They added two new 
officers by making Bruce K. Brown 
vice president in charge of develop- 
ment, and Buell F. Jones vice presi- 
dent and general counsel. Mr. Brown's 
title had been general manager of 
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WRITE TODAY... 

for bulletins and material 
giving full details, sizes 
and ratings of Aldrich-Groff 
| Pumps, 


THE ALDRICH PUMP CO. 





~»» ALDRICH-GROFF . °°chracry'~ ““PQWR-SAVR” PUMPS 


Aldrich-Groff pumps on unit feed 
systems eliminate pressure and power 
losses common to throttling-type 
feed regulating valves and offer 
advantages of feed system simplicity, 
efficiency and mechanical reliability 
for small and medium installations 
at medium and high steam pressures. 


Equally important overall power sav- 
ings are effected by Aldrich-Groff 
pumps on de-superheater feed ser- 
vice in connection with high pres- 


sure topping units for power stations 
of any size. 


The three Aldrich-Groff 34%4" x 0 to 6" 
variable stroke vertical triplex pumps 
shown above are in service in a mid- 
western central station employing the 
unit system for main boiler feed. Two are 
driven by constant speed motors and the 
third by a constant speed steam turbine. 
Power consumption is almost directly 
proportional to pump delivery. - 

The 6" stroke—314" plunger pump is a 
100 HP unit and when operating at maxi- 
mum speed can deliver 70,000 pounds of 
feed water per hour against 1025 pounds 
boiler pressure. 


7 GORDON STREET 
ALLENTOWN ¢ PENNA. 


REPRESENTATIVES: Birmingham « Bolivar, N. Y. © Boston. © Chicago ° Cincinnati ¢ Cleveland * Denver 
Detroit * Duluth * Houston * Los Angeles ¢ Pittsburgh ° Portland, Ore. © St. Louis * San Francisco * Seattle * Tulsa 
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Never 
Come Out 
of the 


Pipe Line 


DSCO 


VERTICAL 
STEAM 


AU working parte 
attached fo cover 


So light that it can be borne 
entirely by the piping — with 
valve and float mechanism 
mounted on cover, and all pip- 
ing connections on the body, 
the Adsco Vertical Steam Trap 
need never come out of the 
pipe line. 

If cleaning or adjustments are 
necessary the cover with all 
working parts can be removed 
quickly without disturbing the 
piping. By keeping an extra 


AMERICAN [DISTRICT STEAM COMPANY 
NORTH TONAWANDA, NEW YORK 
Makers of “UP-TO-DATE” Steam Line Equipment For Over 65 Years 


cover with valve assembly on 
hand this “spare” can be sub- 
stituted in a few minutes with 
practically no interruption to 
service, and the original as- 
sembly taken to the work 
shop for servicing. 

DOUBLE LIFE. This trap also 
has a reversible valve and re- 
versible seat of non-corrosive 
stainless alloy steel which gives 


it double life. Write for Bulle- . 


tin No. 35-86E and prices. 








research and development and Mr. 
Jones’ general counsel. Joseph K. 
Roberts, heretofore director of re- 
search, was promoted to the positicn 
of general manager of research. 

The re-elected directors are: Rob- 
ert E. Wilson, A. W. Peake, Edward 
G. Seubert, Max G. Paulus, Harry F. 
Glair, Judson F. Stone, Roy F. Mc- 
Connell, Bruce K. Brown, Buell F. 
Jones, H. E. Hanson, L. C. Welch, 
Frank O. Prior. 

The re-elected and new officers are: 
Robert E. Wilson, chairman of the 
boards; A. W. Peake, president; Max 
G. Paulus, vice president in charge 
of manufacturing; Roy F. McConnell, 
vice president in charge of sales; 
Frank O. Prior, vice president in 
charge of production; Bruce K. 
Brown, vice president in charge of 
development; Buell F. Jones, vice 
president and general counsel; Ralph 
E. Clarke, treasurer and _ assistant 
secretary; Felix T. Graham, secre- 
tary and assistant treasurer; William 
C. Ewald, assistant secretary; Laban 
E. Harmon, assistant secretary and 
assistant treasurer; Carl T. Berge- 
son, comptroller; and Martin A. Mc- 
Nulty and O. M. Perrenot, assistant 
comptrollers. 


Raybestos-Manhattan, 
Inc., Holds Open House 


VISITORS TO THE number of some 
4500 recently toured the plant of 
U. S. Asbestos Division of Raybestos- 
Manhattan, Inc., at Manheim, Pa., 
during four open house days. Manu- 
facturing and processing operations 
involved in making brake-lining, 
clutch-facings, textiles, packings, etc., 
were on display during plant visita- 
tion days. 

Employee-guides conducted groups 
of visitors through 14 buildings and 
55 separate manufacturing depart- 
ments on a 1%-hour tour. All areas 
of the plant not affected by war-time 
security regulations were open to the 
public. The open house staged for 
the first time since the outbreak of 
war, attracted visitors from all sec- 
tions of the county in which the plant 
is located 


Aeroil Changes Name 


AEROIL Propucts Co. has been 
adopted as the new name of the or- 
ganization formerly known as Aeroil 
Burner Co. of West New York, N. J. 
Production will be continued on pres- 
ent lines of oil-fired industrial equip- 
ment but added emphasis will be 
given to new types of equipment for 
which research and development is 
now under way. The management 
points out that the new name avoids 
the apparent contradiction in the 
word “Burner” as applied to the 
many different types of electrical 
units now being produced by them. 


Corning Glass Works has an- 
nounced the purchase of a new plant 
at Leaside, Ontario, Canada, for the 
manufacture of a complete line of 
glass baking ware, the first to be 
made in the Dominion. Details were 
made public by Glen W. Cole, presi- 
dent, who explained that operations 
would be broadened as rapidly as 
possible to cover the manufacture of 
other types of glassware. The opera- 
tions of the Canadian plant will be 
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Y VOGT MACHINE CO. .- 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York—Chicago—Cleveland—Philadelphia-—Dallas 
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Heres Hou to PREVENT CORROSION 
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The CORAVOL-ZONE—indicated by the shaded area in the diagram—includes every part of a 
steam system not accessible to boiler feed water treatment. It includes the boiler above the 
water line, steam lines, condensate return lines, radiators, valves, traps and equipment. This 

zone can now be reached and protected against rust and corrosive action—by CORAVOL. ) 








SAVES YOU COSTLY 

PIPE REPAIRS, REPLACEMENTS, 
MAINTENANCE LABOR, HOURS 
AND DAYS OF SHUTDOWN LOSS 


CORAVOL in your steam system (1) pre- 
vents corrosion in steam and condensate 
lines, (2) cleans out clogging rust depos- 
its resulting from previous corrosion. 


F 
see higher NOT A BOILER FEED WATER TREATMENT 


SERVICE WHICH PROVIDES When fed to your steam system, CORAVOL 
SPECIAL FORMULAS OF volatilizes with the steam, condenses with the 
’ TREATMENT FOR: steam, and dissolves in the condensate. It does 
not remain in any one zone, but circulates 
Boiler Feed Water... Hot throughout the entire system and protects dll 
Water Supply . . . Refriger- zones from corrosive attack. : 
ating Brine . . . Cooling and 


Condenser. Water . . . Rapid CORAVOL SAVES FUEL. In cleaning out and 

Scale Removal... Coagula- = protecting lines GORAVOL increases and main- 

tion... Algae Control. tains the effectiveness of heat transfer surfaces; 
restores and maintains original capacity of lines 
and the operating efficiency of valves and traps. 
For 8 years, CORAVOL has proved its value in 
hundreds of steam heating, process and power 
plants in more than 20 different industries. 
Mail the coupon today for complete FREE 
data about the CORAVOL process. 





‘ Pass 


WESTERN CHEMICAL COMPANY 

715 Washington Street — Kansas City 6, Missouri 
Without obligation to me, please send 
complete data on the CORAVOL Process 


NAME TITLE 





COMPANY. 
ADDRESS. 
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handled through a wholly-owned sub- 
sidiary to be established for this pur- 
pose. The new plant being purchased 
from the Dominion Government is 4 
portion of the plant formerly man- 
aged by Research Enterprises, Ltd. 


R-S Products Corp. of Philadelphia, 
Pa. has appointed Fluid Controls Co. 
with headquarters at 18 W. Chelten 
Ave., Philadelphia, exclusive valve 
distributor for its products. The terri- 
tory includes the Pennsylvamia cour- 
ties East of and including Potter, 
Clinton, Center, Huntington and 
Franklin; New Jersey counties south 
of and including Warren, Hunter- 
don, Mercer and Monmouth; the en- 
tire State of Delaware. 


W. A. Taylor & Co., 7300 York 
Road, Baltimore 4, Md., manufac- 
turers of pH, chlorine, phosphate and 
medical comparators, have increased 
its production and storage facilities 
by 50 per cent. Now a larger in- 
ventory of all sets can be carried and 
consequently practically all war or- 
ders, aS well as those from industry 
and the medical profession, can be 
filled from stock. Many new com- 
parators are planned to augment the 
already extensive line. 


At a recent meeting of the board 
of directors of the Beaumont Birch 
Co., Philadelphia, the following of- 
ficers were elected—President, Wm. 
G. Davenport; vice-president, Ray- 
mond A. White, Jr.; treasurer, G. T. 
Birch; secretary. M. H. Effrig; assist- 
ant secretary, Florence L. Birch. 


Formal opening of the Keasbey & 
Mattison Co.’s enlarged research lab- 
oratory took place on May 25 in 
Ambler, Pa. The laboratory has been 
quadrupled in size during the past 
year and now contains the latest 
equipment for new product research, 
manufacturing proceses improvement 
and quality control. 


Crane Co. has announced the fol- 
lowing changes in its sales and branch 
house division, effective June 16: Car- 
ter T. Pollock, formerly manager of 
Crane’s Branch, is appointed man- 
ager of the Central District with head- 
quarters in Chicago; W. A. Burbine, 
formerly manager of the company’s 
Cleveland branch is made manager 
of the Chicago Branch; A. N. Ros- 
borough, formerly manager of the 
Toledo Branch is appointed manager 
of the Crane Branch in Cleveland; 
W. D. LaRue, manager of the Muncie, 
Indiana branch is promoted to the 
managership of the Toledo branch; 
and R. C. Danielson, formerly man- 
ager of the Plumbing Department at 
the Indianapolis Branch is made man- 
ager of the Muncie Branch, replacing 
Mr. LaRue. 


The Foxboro Co., Foxboro, Mass., 
announces the addition of Harry D. 
Wagner to its staff of engineers serv- 
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FOR THESE QUESTIONS | 





1. How to really improve operations 
2. How to definitely cut maintenance 
3. How to effectively prevent spoilage 
4, How to insure a higher product quality 


THIS ANSWER 


THESE REASONS! 


1. Maximum pe when 
needed most 

2. Accurate Pressure Control 
under toughest working 
conditions 

3. Trouble-free Service 


. Smooth Operation 

. Tight Closure 

. Accurate Regulation 
e aga Production 


3 Elsitation of Failures 


Type 1000-HP normal 
size diaphragm. Made 
for delivery pressures 


ever 30 Ibs. 


CASH STANDARD 





CONTROLS... 
VALVES 


A. W. 


9. Constant Delivery 
Pressure 

. Cost Saving Operation 

- No Spoilage 

le Practically. zero in main- 
tenance costs 


Type 1000-LP has large 
diaphragm. Made for 
delivery pressures under 
30 Ibs. 


Write for 


bulletin "1000" 


CASH COMPANY 
DECATUR, 


ILLINOIS 


July, 1945-—— POWER PLANT ENGINEERING — Chicago, III. 


Cash Standard Balanced Valves, 
Series 42, have no lost motion. 
Have roller guides that kill side 
strains; stop packing trouble. 
Practically no maintenance. Sizes 
Y2"* to 12°; pressures up to 
600 Ibs. temperatures to 800° F. 
Bodies: iron, bronze, steel; all 
standard trims. With Air Cooled 
Packing Box (42-AC-R) shown 
above; or water cooled; or no 
cooling box. Made also with cen- 
ter guide. Bulletin 965. 


The Cash Standard Type 100 
Controller above is operating an 
8° Type 42-R Balanced Valve, 
automatically reducing 250 Ibs. 
down to 125 Ibs. pressure, han- 
dling 200,000 ibs. steam per hour. 
Type 100 Controllers have lots 
of operating power, enough for 
any size valve; are fully com- 
pensated; have adjustable range; 
are very sensitive. Bulletin 963 
covering the Controller and Bul- 
Jetin 965 covering the Valve give 
complete and interesting details. 
Write for them. 


w 





ing the Cleveland area. He has taken 
up his new duities, with headquarters 


TH IS N £ W at the company’s office, 417 Bulkley 


Bldg., 1501 Euclid Ave., Cleveland 


INFORMATIVE sibs sa 
Carnegie-Illinois Steel Corp. has 


C A TA L Oo G W j L L announced the appointment of John 


Mitchell as manager of the products 

section of the alloy sales division, ef- 
sO LVE YOUR fective June 1. Mr. Mitchell leaves 
the position of alloy metallurgical 


e 9 engineer of Carnegie-Illinois Stcel 
WATE 7 HAM MER Corp. to take over the management 


of the products section. 


Problem rs A. M. Andrews has joined the staff 
of the Briggs Clarifier Co. of Wash- 


ington, D. C. As one of the Chief 
Service Engineers for the Aviation 
Division, he will concentrate his acti- 
vities chiefly on commercial airline 
service. Entering the Ferry Com- 
mand as a civilian pilot soon after 
Pearl Harbor, Mr. Andrews’ was 
shortly afterwards commissioned 2nd 
Lieutenant in the Army Air Forces. 
And before his discharge as a Captain 
in 1944, he had to his credit five At- 
lantic crossings as well as 84 mis- 
sions “Over the Hump” while in the 
China-Burma-India Theatre. 


F LA re G E D Sile nt G. P. Vincent, manager of the sales 


development and technical service de- 


partment of The Mathieson Alkali 

Works, has been appointed to the 

newly created position of technical 
J 


director. In addition to his former 
duties, he will direct research and 
Ate ’ technical development and advise on 
© Precision Engineered technical matters concerning plant 
er lead operation. In these latter capacities, 

conomica: he es R. ge — Ren di- 
ee rector of research an evelopment 
© Efficient for Mathieson for 14 years and has 
@ Frictionless now been appointed technical advisor 


of the Company. 
@ Tight Under Every 
C. A. B. Halvorson, consulting engi- 


sta ee Operating Condition or neer for the General Electric Light- 

A Williams-Hager Valve in the Metropolitan Pressure up to 6000 Lbs. ing Division at Lynn, Mass., and one 
Life Building, New York. of the nation’s outstanding leaders in 

the outdoor illumination field, re- 
; oe May Rained = apr with = 
ATH is : smi company. He is holder of more than 
Williams-Hager Flanged Silent Check Valves completely eliminate 100 ‘lighting patents, including’ tas 
“Hammer” and “Bang” in the lines, provide uninterrupted G-E sodium, mercury and Form 79 
ae incandescent luminaires, and invented 
constant flow of liquids. the control mechanism which allowed 


ie ak as ; lumi lamp, de- 
Unlimited in size or application, from 1" to 20", built of pea the: ate ‘De. Charles P. 


m i st suit the end use illiams-Hager Flanged Sile Steinmetz, to be placed on the market 
aterials to best suit the end use, Willia ager Flanged Silent in 1008: ite Inter dpccloped Ge 


Check Valves have been chosen for years as standard equip- namental luminous arc lamp for 
A P a - fi ; “white way” business street lighting, 
ment in such exacting line uses as oil, gasoline, acids, water, chemi- introduced by him in 1910. 


cals, gas, air, salt water, brine, etc., regardless of temperature. : 
Westinghouse Electric Corp. has an- 


Write today for YOUR copy! nounced the following changes in per- 
sonnel: Frank W. Godsey, Jr., as 
manager of the New Products Divi- 
sion, replaces G. H. Woodard, who 
has been transferred to South Phil- 


iE HE adelphia as manager of the Corpora- 
tion’s Aviation Gas Turbine Division. 
; C. E. Stephens, vice president, has 


retired ae ogee —_ with be 
company after forty-five years 0 

COMPANY servic, Albert L. Lp ae has 

P Val ... Water Gauges...G - become apparatus and supplies man- 
— ohne ie a. ager for the North Pacific District of 


ee neon Teepe the Westinghouse Electric Supply 
Feed Water Regulators ... Water Columns Co. Gharies R. Lee, formerly marr 
ager of the Westinghouse Electric 


3000 PENNSYLVANIA AVENUE - PITTSBURGH 12, PA. Supply Co. in Miami, Florida, has 
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... 4n thousandths of an inch 


Mechanical protection of boiler tubes 
and drums for long periods of time is 
provided by a brush-applied coating 
only a few thousandths of an inch thick. 
This coating is APEXIOR NUMBER 1, 
a chemically-inert, boiler water and 
steam resistant paint especially devel- 
oped for metal surfaces. 


Applied by hand brush or power 
coater, APEXIOR fills the metal pores 
and joints, preventing contact between 
metal and water or steami, thus greatly 
improving internal boiler conditions. 
APEXIOR also 


1. Makes cleaning easier and required 
less often; 


2. Prevents chemical bonding of dirt 
and scale; 


3. Assures better heat-transfer over ex- 
tended period by keeping boiler 
cleaner; 


4, Prevents acceleration of stress cor- 
rosion or embrittlement due to water 
contact. 


THE COATING IS EASILY MAINTAINED 


Use of APEXIOR NUMBER 1 as a 
protection for boiler metal is recom- 
mended by all U. S. and Canadian boiler 
insurance companies. It is used by 
steam turbine manufacturers to coat 
shaft and rotor bodies. It is also used on 
feedwater heaters and deaerators. 


FOR “COLD-WET” METAL SURFACES 
APEXIOR NUMBER THREE 


APEXIOR NUMBER 3 = provides 
similar protection for metal surfaces 
that are exposed to water or moisture 
at any temperature under 125°F. This 
special, shiny-black paint resists both 
fresh and salt water and can be used 
with potable water. 





Tre DAMPNEY COMPANY 


of America 


protective coatings {or 


STATIONARY BOILERS 
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LOCOMOTIVES AND STEAMSHIPS 
























































e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 
Screen 


e Readily Removed Steel Blow- 
Off Bushing 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 

e Reasonably Priced 

e 6 Sizes from 42" to 2” for Pres- 
sures up to-600 lbs 

e Many Thousands in Service 

e Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 





been appointed manager of the New 
Orleans Branch. L. J. Clay is now 


‘ manager of the San Antonio, Texas 


branch of the Westinghouse Electric 
Supply Co. G. H. Lineberry has been 
appointed apparatus and supply man- 
ager for the Pittsburgh District. 


Allis-Chalmers Mfg. Co. has an- 
nounced the following appointments: 
J. C. Schaefer, field engineer of the 
Allis-Chalmers Pittsburgh district of- 
fice, becomes branch office manager 
at Youngstown, Ohio. He will succeed 
E. H. Legler, who has been trans- 
ferred to the electrical department at 
Milwaukee, Wis. L. E. Stacey, field 
engineer of the Pittsburgh district of- 
fice, has been transferred to Wheel- 
ing, W. Va., as a resident field engi- 
neer. Grant M. Hinkamp has joined 
the Company as an industrial engi- 
neering specialist. 


The Briggs Clarifier Co., of Wash- 
ington, D. C., has announced the ap- 
pointment of Charles W. Miller, Jr., 
who has been actively associated with 
the aviation industry for more than 
20 years, as a member of the engi- 
neering staff. ‘Another appointment 
is that of George S. Garrard as chief 
engineer. Mr. Garrard, comes to 
Briggs from the engineering depart- 
ment of Jacobs Aircraft Engine Co. 
having previously been design analyst 
— the Pratt and Whitney Aircraft 

orp. 


Spraragen to Direct 
Welding Research 


THE WELDING RESEARCH COUNCIL 
of the Engineering Foundation has 
announced the appointment of W. 
Spraragen, present executive secre- 
tary of the Council, to the newly- 
created position of director. The 
Welding Research Council is a co- 
operative scientific research organiza- 
tion which is engaged actively in the 
study of matters related to the science 
and art of welding. Sponsored by the 
American Welding Society and the 
American Institute of Electrical En- 
gineers it operates in close co-opera- 
tion with all major engineering so- 
cieties. It has an annual budget of 
more than a quarter of a million dol- 
lars and these funds for research are 
provided by large users of welding 
and welded products, and various 
governmental agencies. 

Mr. Spraragen has long been iden- 
tified with research and welding. He 
has served as executive secretary of 
the Welding Research Council since 
its organization in 1935 and his con- 
nection with the welding industry 
dates back to 1918 when he was 
appointed research assistant to the 
Welding Research Committee of the 
National Council of Defense and the 
Emergency Fleet Corp. From 1920 
until 1934 Mr. Spraragen was secre- 
tary of the Division of Engirieering, 
National Research Council, and sec- 
retary of the American Bureau of 
Welding from 1921 until 1936. He 








YAR WAY STRAINERS 
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Portrait of a Successful Product: CRYSTOLON Brick 


The success of CRYSTOLON Brick has been firmly established over a 
period of many years during which these highly refractory brick have given 
long, trouble-free service in stoker-fired boiler furnaces — as well as in 
water gas generators and in the combustion chambers of high temperature 
furnaces. Densely made of silicon carbide with a minimum of refractory 
bond, CRYSTOLON Brick have great resistance to abrasion, to spalling and 
to the chemical and physical action of molten slag. Clinkers may adhere to 
these brick to a very limited degree, but they are easily removed leaving 


the surface of the brick clean and unaffected for further service. 


NORTON COMPANY - Worcester 6, Mass. 


Norton {=* Refractories 
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HAVE YOU 
A HAIRLINE 
ADJUSTER ? 


A\ nether exclusive feature of the Certified Gauge is the 
Hairline Pointer Adjuster. You can now reset your pressure 
gauge pointer externally from the back of the case, without 
removing the glass or pointer. Very convenient when testing 
gauges on a test pump or dead weight tester. 


A slight turn with a screw driver rotates the roller pinion * 


of the Helicoid movement and adjusts the pointer to the 
desired dial reading. The Hairline Adjuster cannot be 
jarred out of position. Only Certified Gauges are made with 
the external Hairline Pointer Adjuster. 


After serving in the Navy for several years, Certified 
Gauges are now available to industry for prompt delivery. 
Many of the largest companies in the country are already 
using them. 


All Certified Gauges have the patented Helicoid Move- ) 


ment and are guaranteed accurate to within 2 of 1%. 
They stay accurate longer. Send for new catalog today. 
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— Chicago, 


served as technical secretary of the 
American Welding Society from 1927 
until 1942 and is editor and business 
manager of the Welding Journal, cf- 
ficial publication of the Society, of 
which he has been editor since pub- 
lication was started in 1922. Mr. 
Spraragen was editor of the first tvo 
editions of the Welding Handbook 
published by the American Welding 
Society and is the author or co- 
author of about 70 critical reviews 
of the literature on practically every 
phase of welding. 

An important duty assigned to Mr. 
Spraragen in his new post will be the 
administration of the work of a pres- 
sure vessel research committee now 
being organized which contemplates 
the expenditure in*’this field of $225,- 
000 over a three-year period. 


T. A. Day Joins BCR 


BITUMINOUS COAL RESEARCH, INC., 
agency in charge of investigational 
and developmental work for the bitu- 
minous coal industry, has announced 
the appointment of T. A. Day of 
Huntington, W. Va., as special repre- 
sentative. He will conduct public re- 
lations activities of BCR and main- 
tain contact with members, coal 
producers, associations of coal .min- 
ing companies, railroads and manu- 
facturers of coal-burning equipment 
for homes and industries. He joined 
the BCR staff on June 1. 

Mr. Day comes to Bituminous Coal 
Research, Inc., from Island Creek 
Coal Sales Co. which he served as 
special representative from 1941 un- 
til May 31 of this year. He joined 
the Island Creek organization after 
having been associated with Appa- 
lachian Coals, Inc., in Cincinnati, 
Ohio, and Knoxville, Tenn., from 1934 
to 1941. At ACI, he was successively 
manager of publications, manager of 
the advertising department, assistant 
secretary, and manager of the South- 
eastern Office at Knoxville. 

He will have headquarters in Pitts- 
burgh, being associated with Dr. Har- 
old J. Rose, vice-president and direc- 
tor of research; Elmer R. Kaiser, 
assistant to president and assistant 
director of research; and Ralph H. 
Hopp, technical information service, 
present members of the BCR staff. 


Society of Industrial 
Designers 


FIFTEEN OF THE NATION’S leading 
industrial designers have announced 
the formation of the Society of In- 
dustrial Designers. The officers of 
the Society are: Walter Dorwin 
Teague, president; Raymond Loewy, 
chairman of the executive committee; 
Henry Dreyfuss, vice president; Har- 
old Van Doren, treasurer; and Eg- 
mont Arens, secretary. The other 
founders are Donald Deskey, Norman 
Bel Geddes, Lurelle V. A. Guild, Ray 
Patten, Joseph B. Platt, John Gordon 
Rideout, George Sakier, Jo Sinel, 
Brooks Stevens, and Russel Wright. 
The founders are serving as the board 
of directors of the Society, the first 
organization limited in membership 
to professional industrial designers. 

Every industrial designer in good 
standing in the United States will be 
eligible for membership so that the 
organization will be truly representa- 
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In Ships...and in Packings... 
you can count on KEARSARGE 


IX the course of naval history, three American 
warships have borne the name Kearsarge. The 
first had a long and honorable career as a 19th 
Century sloop-of-war. Then came the battleship 
Kearsarge, launched in 1900, and still in service as 
the world’s largest seagoing crane ship. 

And on May 5th of this year, a new Kearsarge— 
this one a huge 27,000 ton aircraft carrier of the 
Essex class—slid down the ways at Brooklyn Navy 
Yard to become the third fighting ship to carry on 
the tradition of this grand old name. 


Right: Our Navy’s newest “fighting lady”—the U.S.S. Kearsarge at 
her recent launching. Below, left: The first Kearsarge, famous old 
sloop of Civil War days. Below, right: The battleship Kearsarge— 
pride of the navy at the turn of the century. 


i packings, too, the name Kearsarge has long 
stood for exceptional performance. J-M Kearsarge 
Boiler Gaskets—named in honor of the original 
U.S.S. Kearsarge—hold an enviable record among 
packing users for sealing boiler manholes, hand- 
holes and tube plates. 


Product of J-M’s 75 years of “know-how” in the 
manufacture of industrial packings, Kearsarge Gas- 
kets are made of strong wire-inserted asbestos yarn 
treated with special heat-resisting compounds to 
provide long, dependable service in the boiler room. 
You can count on Kearsarge for maximum protec- 
tion against costly gasket failures! 


Kearsarge Rod Packing, for service against high 
pressure steam, and Kearsarge Sheet Packing, for 
rough flange service, are two of many other Johns- 
Manville Packings that are cutting repacking costs 
and helping reduce shutdown time on vitally needed 

equipment. 


LIMA At your Supply House—or write Johns- 
M4 Manville, 22 East 40th Street, New York 


aah 16, N. Y., for further information. 


— Johns=-Manville 





THERE’S A DISTRIBUTOR NEAR YOU 





Kearsarge Boiler Gaskets are made in 
shapes and sizes for all normal handhole, 
manhole and tube plate requirements. 
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tive of the profession. To distinguish 
the profession from other design 
fields the principal requirement for 
membership will be that each candi- 
date for membership must have suc- 
cessfully designed a diversity of prod- 
ucts for machine and mass production, 
or must be professionally engaged in 
teaching in this field. 

The Society will assume the tasks 
and responsibilities of a professional 
association. A code of professional 
practice is in preparation. Informa- 
tion, advice, and assistance will be 
available to people and institutions 
engaged in teaching industrial design 
or engaged in public education in this 
field. The Society will provide ma- 
chinery through which its members 


can co-operate on all matters affect- 
ing the profession. 

The Society has a temporary office 
at 55 West 42nd St., New York 18, 
Philip McConnell, recently with the 
U. S. Treasury Department, has been 
appointed executive secretary. 


Alien Patents 


MANUFACTURERS, agriculturists, edu- 
cational institutions and others in the 
Middle West will be offered complete 
working drawings on more than 45,000 
patents seized from enemy countries. 

The repository for this valuable 
collection of patent records is the 
library of the Midwest Research In- 
stitute of Kansas City, selected by 





DoW. 


WRITE FOR 
“H-O-H WATER STUDIES” 


HAERING & CO., Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 





the government after several months’ 
negotiations with Howland H. Ser. 
geant, chief the Division of Patent 
Administration, Alien Property Cus- 
todian’s Office, Washington. The rec- 
ords are those seized from Germany, 
Italy, Japan and their satellites and. 
from countries the Nazis overran. 


The records consist of a complete 
index and guide to the vested patents 
and sets of abstracts of chemical, 
mechanical and electrical patents, 
covering virtually every field of in- 
dustry. Most of the patents are of 
German origin and comparatively few 
from Japan. 


Fees charged by the alien property 
custodian for use of an enemy patent, 
for its life, are $15.00 and patents 
owned by occupied countries are for 
the same amount, but the duration 
of such use is limited for the dura- 
tion of the war and six months there- 
after, when a small royalty of ap- 
proximately one per cent is charged. 


GE Plans New 
Research Laboratory 


GENERAL ELECTRIC Co.’S new re- 
search laboratory, which is _ being 
planned will add some 50 per cent 
more space than present facilities 
provide, and will be erected near 
Schenectady at a cost of $8,000,000, 
according to announcement by pres- 
ident Charles E. Wilson. Construc- 
tion will begin as soon as WPB ap- 
proval can be obtained. 


The site has been a private estate 
known as “The Knolls,” and includes 
219 acres. It is in suburban Niska- 
yuna, about 4% miles from the main 
plant and offices in Schenectary. Over- 
looking the Mohawk River, it is on a 
rocky cliff which will afford an ex- 
cellent and solid foundation for the 
laboratory buildings. 


The new building, in the general 
shape of the letter T, will vary from 
two to five stories in height and will 
include 200,000 sq ft of laboratory 
working space in addition to an audi- 
torium seating 300, a dining room, 
conference rooms, etc. One third of 
the laboratory space will be devoted 
to service facilities, machine shops 
and specialty shops such as glass 
blowers, all in a convenient central 
location, 

Walls between rooms will be mov- 
able, capable of being placed at 18-in. 
intervals so that rooms may easily 
be made large or small as desired. 
Benches and all furnishings will be 
standardized so that they can easily 
be shifted from place to place as the 
need arises. The building will be air- 
conditioned throughout. Wires and 
pipes carrying various kinds and volt- 
ages of electricity, compressed air, 
suction, illuminating gas, hydrogen, 
oxygen, etc., will interlace the build- 
ing whence they can be brought into 
any room. 

The high elevation of the site above 
the river will afford many advan- 
tages, for example, in experiments 
with radar, high frequency jet en- 
gines. The rocky cliff foundation will 
be useful in conducting experiments 
with x-rays. These are being pro- 
duced at 100 million volts in the pres- 
ent laboratory, and further increases 
are expected. 
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_ Low Cost 
because It's 


BY-PRODUCT POWER 


OME look for certain characteristics in a drive, 

such as flexibility, or wide speed range, or high 
starting torque, or sustained overload capacity. But 
all look for the lowest cost consistent with other 
requirements. 


In the Troy-Engberg Steam Engine, you can find all. 
With the proper heat balance, it will produce power 
at a lower cost than any other drive. 


How about a Troy-Engberg Steam Engine for your 
plant—to drive that stoker, 
or compressor, or pump, or 
fan? 


Tell us about the equipment 
for which you need a drive, 
the available steam and 
where you can use the ex- 
haust steam for processing 
or heating. 


TROY ENGINE & MACHINE CO. 


Established 1870 


877 Railroad Avenue Troy, Pennsylvania 
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New Officer for REMA 


THE REFRIGERATION EQUIPMENT 
MANUFACTURERS’ ASSN. at a meeting 
of the new board .of directors in the 
LaSalle Hotel, Chicago, May 24, 
elected as its president, F. J. Hood, 
vice-president of the Ansul Chemical 
Co., Marinette, Wis. He succeeds Ar- 
thur B. Schellenberg, president of the 
Alco Valve Co., St. Louis, Mo., as 
head of the association which com- 
prises more than 75 members repre- 
senting every branch of the refrigera- 
tion and air conditioning industries. 

Other new officers chosen at the 
meeting were H. F. Spoehrer, Spor- 
lan Valve Co., St. Louis, vice-pres- 
ident; Edward M. Flannery, Bush 
Manufacturing Co., Hartford, Conn., 
secretary; and J. A. Strachan, Weath- 


erhead Co., Cleveland, treasurer. 
R. Kennedy Hanson continues as ex- 
ecutive secretary with offices in the 
association’s general headquarters in 
Pittsburgh. 


New Officers for WSE 


Dr. HENRY T. HEALD, President of 
the Illinois Institute of Technology, 
has been elected President of the 
Western Society of Engineers for the 
year 1945-46 and was inducted at the 
76th annual dinner meeting of the 
Society held June 4 at the Chicago 
Engineers Club. Titus G. Le Clair, 
Chief Staff Engineer, Commonwealth 
Edison Co., became first vice presi- 
dent, Robert B. Harper, vice presi- 
dent, Peoples Gas Light & Coke Co., 
became second vice president, and 
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this simple formula: 


d Choose the proper motor, cutter-head and acces- 


sory for the job. 


Solving 80%, to 90%, of all tube-cleaning problems 
is easy. It can be done without recourse to special de- 
signs or equipment—if you have the right formula. A 
review of literally thousands of tube-cleaning prob- > | 
lems presented to Wilson Engineers shows that in eight 
or nine cases out of ten, the problem can be solved by 





sisi iia a Be Se si 


SS Na 


Plan ahead—it will assure you of having enough 4 
of the right kind of tube cleaning apparatus on q 
hand when you need it. You may save valuable 


down-time this way. 


it’s easy to apply this formula when you have a copy 
of the Wilson Tube Cleaners Check List. It will help you 
choose the correct Wilson motor, cutter-head, brush, 


flexible shaft or other accessory to assemble a tube 
cleaner that will do your job—and do it quickly. In 
addition it contains a list of valuable suggestions on 


planning ahead, and 
maintenance and oper- 
ation of tube cleaners. 
Your copy will be sent 
on request. 


MODERN TUBE-CLEANERS 
FOR THE PROBLEMS OF TODAY 


THOMAS C. 


WILSON 













Inc. 





21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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M. W. Casad, plant extension engi- 
neer, Illinois Bell Telephone Co., was 
elected treasurer. 

New members of the Society’s 
board of direction are Homer K. 
Smith, Northwestern Engineering 
Megr., Westinghouse Electric Corp,, 
and Ralph E. Turner, Editor, Power 
PLANT ENGINEERING. 

The special feature of this meeting 
was the presentation of Octave Chan- 
ute medals to Frank F. Fowle, Con- 
sulting Engineer, Frank F. Fowle Co, 
and Robert L. Anderson, Supt. of 
Public Works, Winnetka, Illinois, and 
the presentation of honorary mem- 
bership certificates to Theodore L, 
Condron and Albert Reichman, also 
special certificates to the new life 
members were presented. 


Boiler House for 
C. & O. Ry. 


THE RusT ENGINEERING Co. will 
entirely replace a boiler house and 
boilers of the Chesapeake & Ohio 
Railway Co., without interrupting 
railway operation. 

In the first stage of the work, four 
of six old, existing boilers will be re- 
moved, while the remaining two con- 
tinue to furnish power. Half of the 
building will be torn down and re- 
placed by a new structure. Two new 
boilers will be installed and steam 
generated to take over the power sup- 
ply job. 

In the second stage, the remaining 
two existing boilers and remaining 
section of the old building will be 
removed, and replaced by a new 
structure and two new boilers. 

Contract for this work, to be car- 
ried out at the Huntington, W. Va., 
shops of Chesapeake & Ohio, is in 
excess of $600,000. 


Products of Tomorrow 
Exposition 


AMERICA’S FIRST ANNUAL Products 
of Tomorrow Exposition is _ being 
planned for an opening in Chicago on 
January 18, 1946, subject to military 
exigencies. The Chicago Coliseum, 
the North Hall Exhibition Bldg., the 
Armory, the Administration Bldg.— 
are all part of the group to be used. 
Gardner Displays Co. of Pittsburgh, 
has completed a design for the group 
of buildings centering on the Chicago 
Coliseum. The Products of Tomor- 
row Exposition is planned as an an- 
nual event and will comprise two 
main divisions, consumer and _ indus- 
trial products, with the addition of 
others as the demand requires. Plans 
are complete for the use of a million 
square feet to accommodate every 
one with a product to introduce. 


Drafting Room 
Practices 


Army, Navy and industry repre- 
sentatives have met with the Amer- 
ican Standards Association to form 
a committee that will tackle the prob- 
lem of more completely coordinating 
drafting room practices. Initial pro- 
duction and design changes will be 
simplified by standardization of form 
and interpretation. 

The Army and Navy have already 
set up committees within their juris- 
diction to unify the practices in the 
various branches of the Services and 
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‘This symbol, the Ladish Drop Forge Co. 


trademark, means that each piece so 
stamped, was produced under exacting 
metallurgical, manufacturing and 
engineering controls—that the product so 


marked merits your complete confidence. 


LADISH DROP FORGE CO. 


CUDBAH Ye WIS €C ON S I N (mitwaukee suBuRB) 
District Offices: NEW YORK © PITTSBURGH © CLEVELAND © ST. LOUIS * HOUSTON © LOS ANGELES 
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The Pace of Victory 
Permits Only A 
Congratulatory Handshake! 


American Industry well merits a decoration for its brilliant record in 
the Mighty 7th! But, as our newly decorated Pacific heroes quickly return to combat, so in- 
dustrial leaders aren’t resting on their laurels. Back into Bond action—they are now 


busy consolidating recent Payroll Savings Plan gains! 


First. many executives are now patriotically working to retain 
the substantial number of new names recently enrolled during the 7th War Loan. 
By selective resolicitation, they are urging all new subscribers to maintain Bond 
buying allotments. 

Second, many are also employing selective resolicitation to 
urge every worker who increased his or her subscription in the 7th to continue 


on this wise, saving-more-for-the-future basis. 


Help to curb inflationary pressures and harvest peacetime prosperity by holding the number 
of Payroll Savings Plan subscribers—and amounts of individual subscriptions—to the mark 
set in the Mighty 7th! 


The Treasury Department acknowledges with apprectutton the publication of this message by 


POWER PLANT ENGINEERING 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 


July, 1945 —— POWER PLANT ENGINEERING —- Chicago, III 


+ 








Announcing 


A new Snap yr?” Boiler Room 


Conveyor 


The LINK-BELT 
~ SIDEKAR-KARRIER< 


soem An Innovation in Modern 
Coal Handling 


T ‘ 
oem l Indicative of the new (but tried and proved) products 
Link-Belt Engineers have created to meet the future 
requirements of industry, is this new type of conveyor. 
This unit has a number of features that reduce costs and 
improve coal handling in the power plant. 




















es Requiring only from one to two ft. of vertical clearance, the 


P- CERN RIE SIDEKAR-KARRIER can be introduced in boiler plants 
previously equipped with overhead bunker and stoker 
to spouts, if the installation of individual weigh scales for 


SPOUT | the boilers is desired. (See Fig. 1.) 
OUST TIGHT : 








i 











Other advantages include: 1) Uniform feed within a hori- 
zontal path of travel, 2) Automatic discharge to several 
points, 3) Surplus material is recirculated in buckets until 
a new discharge point is found, 4) There is virtually no 
Fig. 1. Coal bunker equipped with dust-tight degradation in the conveyor, 5) There is no segregation 
Sidekar-Kerrier, with @ similar unit feeding to in the conveyor, 6) Very little headroom is required, 


STOKER | 

















automatic scales, 


7) Buckets and spouts are self-cleaning, 8) Less abrasion 
means longer life, 9) Low horsepower requirements, 10) 
Enclosed, no dust leakage. It is adapted to a wide range 
of capacities and conveyor lengths. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices in Principal Cities. 9956 


Send for copy of folder No. 2068 which gives 
complete engineering details and application data. 


Above — Shows 
idler-sprocket end ke 
of SIDEKAR- 
KARRIER instal- 


lation handling 


“ .& >SIDEKAR-KARRIER~< 
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S$ INCE 1907 SONDERGLASS has been setting the pace for safety. 
Its double layer construction gives notable resistance to inner heat 
and outer cold, and to breakage from hot tube contact with sudden 
cold drafts. — . . 8 ae 
In repeated tests SONDERGLASSES have been dipped in hot oil 
at 450 deg. F. then plunged into cold water without spalling or 
cracking. Also resists clouding or discoloration no matter how long 
in service. . a ; 
Comes in two ular types illustrated: CLEAR for use where 
water colamn is cool lighted; REFLECTING with red and white 
enamel background to make water level plain as a bull’s eye. 


A. W. CHESTERTON CO. © 64 INDIA ST., BOSTON, MASS. 


ORDER FROM YOUR 


DEALER OR 


DIRECTLY FROM us 





have authorized the American Stai:d- 
ards Association to coordinate this 
activity with industry. 

Due to the present lack of uniform- 
ity in drafting room practices, a con- 
tractor is frequently required to make 
sure that his own organization, as 
well as his subcontractors, make ‘he 
necessary adjustments between the 
varied practices involved. Uniformity 
will permit a more effective use of 
technical personnel engaged in the 
work. 

A joint Army-Navy committee has 
already outlined the initial scope of 
much of the job ahead which will deal 
with the following subjects in the 
fields of civil, mechanical, electrical, 
aeronautical, and marine engineer- 
ing: 

Abbreviations 

Methods of Indication and Spec- 

ifying Threads 

Method of Lettering 

Drawing Forms and Sizes 

Graphical, Diagrammatic and 

Schematic Symbols 

Methods of Indication and Spec- 

ifying Materials 

Methods of Indicating and Spec- 

ifying Finishes 

. Methods of Dimensioning and 

Indicating Tolerances 

. Methods of Numbering Draw- 
ings. 

The Committee is working on a 
standard of abbreviations which be- 
cause of their universal use will make 
a pattern for the development of a 
procedure for other standards. Stand- 
ards are also being developed on 
Methods of Specifying Threads, Types 
of Lettering, Drawing Forms and 
Sizes. 

Framework for a_ sectionalized 
manual has been drawn up in con- 
siderable detail and circulated for 
study. As standards are agreed on 
they will be issued as parts of the 
manual. 


Instrument Society 
Formed 


THE INSTRUMENT SOCIETY OF AMER- 
ICA was organized in Pittsburgh on 
April 28 at a conference attended by 
delegates from 15 measurement and 
control instrument societies that have 
been growing in different industrial 
centers throughout the country. 

The purpose of the Society will be 
to advance the arts and sciences that 
are connected with the theory, de- 
sign, manufacture and use of instru- 
ments. The society is non-profes- 
sional, and offers membership to any 
person, firm or institution interested 
in the objectives of the Society. 


2 (Ss one. Re 





Cuts your gasket 
costs in half 


Pro-tem officers were elected as 
follows: President, A. F. Sperry, Chi- 
cago; vice president, C. F. Kayan, 
New York; treasurer, C. E. Fry, 
Pittsburgh; secretary, Richard Rim- 
bach, Pittsburgh. Various committees 
were also appointed to proceed with 
the organization work, and prepara- 
tion of constitution and by-laws. The 
office of the secretary is the tem- 
porary office of the Society and is 
located at 1117 Wofendale St., Pitts- 
burgh 12, Pa. 


Municipal Light and Power Plant 
of Norwalk, Ohio, plans installation 
of a 3,000-kw turbine generator, 
switchgear, auxiliaries and building 
addition. Cost $300,000. William C. 


The most remark- 
able tool ever in- 
vented. 


Write for Booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 
THE ALLPAX COMPANY, INC. 


Distributors everywhere Mamaroneck, N. Y. 
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‘PERFORMANCE [roves DEPENDABILITY 


WARREN PUMP 
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BY INDIANAPOLIS POWER & LIGHT COMPANY ... 

outstanding Middle-West public utility, whose record for service in q 
large, prosperous area is an enviable one. Their record for depend- 
able, uninterrupted service is being matched by this Warren two-stage, 
single suction, bronze fitted Condensate Drain Pump which is an 
accessory to their 8804 pressure steam ‘turbine. Since installation; 
some four or five years ago, this pump has operated continuously with 
satisfaction. Such dependable, round-the-clock performance is nothing 
new for Warren Pumps . . . in fact it is “standard practice”. 


excise 
FOR LONGER the E a» i?) \pe* GREATER DEPENDABILITY 


WARREN STEAM PUMP CcOo., INC. 


WARREN, MASSACBRHAUSET TS 
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It’s good-engineering | 
practice to inspect 

steam traps regularly. 

‘The blackboard. above 

-shews how easy*it isto 
inspect a Super-Silver- — 
top Stedm Trap without 
removing it from the 
line, and how difficult it is -té 
inspect the traps with old style 


piping. Super-Silvertop trap in- 


specting can be made in 45 minutes 


SUPER-SILVERTOP 


cost 


Old styl 


phi 


ace 


Super- Silvers ah be 
piped as an elbow or 
scsieke=-) yee 


Old sty @. 
‘a: mee 


less time . . . that’s 45 
minutes less labor to 
‘be paid for. Multiply 
- this by the number of 
traps in use. For trap 
economy install only 
Super-Silvertops with 
simplified piping. Send 
* th a copy of the book “How To 
Choose A ‘Steam Trap.” 
THE V. D. ANDERSON CO. 


1939 West 96th Street * Cleveland 2, Ohio 


STEAM 
TRAPS 





"Boller Repairs Reduced 75%". 


writes 
user of 


NATIONAL Siiv 


PROTECTOR 


You, 00, win ana the wational 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


NATIONAL BOILER PROTECTOR CO., 740 REIBOLD BLDG., DAYTON, OHIO 
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Kammerer and Associates, 1906 
Euclid Ave., Cleveland 15, Ohio, Con- 
sulting Engineers. 


Dover, Ohio—Municipal Light and 
Power Plant plans installation of a 
4,000-kw turbine generator. Cost 
$215,000. William C. Kammerer and 
Associates, 1900 Euclid Ave., Cleve- 
land 15, Ohio, Consulting Engineers. 


The Sixth Annual Water Confer- 
ence of the Engineers’ Society of 
Western Pennsylvania will be held 
in the Hotel William Penn, Pitts- 
burgh, Pa., on Monday and Tuesday, 
October 22 and 23, 1945. 


Thomas J. Bannan, president of the 
Western Gear Works of Seattle and 
Los: Angeles and its associate, the 
Pacific Gear & Tool Works of San 
Francisco, was recently elected. vice 
president of the American Gear Man- 
ufacturers’ Association at its annual 
meeting at Hot Springs, Va. 

In addition to his 25 years of serv- 
ice with these two firms, Mr. Bannan 
is president of the Webster-Brinkley 
Co. and the Hallidie Machine Co., 
both of Seattle, and is a member of 
the OPA advisory committee for the 
gear industry. He has been active in 
the affairs of the AGMA for many 
years and prior to his election was a 
member of the association’s executive 
committee. 


John M. Rice, consulting engineer 
of Pittsburgh, Pa., has been appointed 
a member of the Board for Registra- 
tion of Professional Engineers in 
Pennsylvania. 


Announcement has been made of 
proposed construction by the Ford 
Motor Co. of an assembly plant and 
parts depot at Atlanta, Ga., to serve 
the Jacksonville, Fla., and Atlanta 
area. The plant would be located on 
an 82-acre plot purchased for the pur- 
pose by the Company. The location 
is on U. S. 41 near Hapeville. Pres- 
ent plans call for a one-story build- 
ing with approximately 500,000 sq ft 
of floor space and designed for as- 
sembly of 350 automobiles daily. 


On May 19 at Adelphia Hotel a 
group of Philadelphia power engi- 
neers paid proper tribute to Robert 
W. Given who had just completed 25 
years as head instructor of the power 
plant class at the Philadelphia Adult 
Evening Schools. During this period 
Mr. Given instructed more than 2000 
men and awarded a thousand certif- 
icates. 


Professor G. L. Tuve of Case School 
of ‘Applied Science, Cleveland, Ohio, 
has just been appointed head of the 
Department of Mechanical Engineer- 
ing by President W. E. Wickenden to 
succeed Professor F. H. Vose, who 
has held the office for 31 years. Pro- 
fessor Tuve will start his new duties 
on July 1, after having served on the 
Case Faculty since 1930. 


The Board of Directors of Public 
Service Corp. of New Jersey has 
elected Lyle McDonald and Jacob T. 
Barron Directors to fill vacancies oc- 
casioned: by the death of the Corpo- 
ration’s former president, Edmund 
W. Wakelee, and the resignation of 
John L. O’Toole who is ill. Mr. Mc- 
Donald, vice president and comptrol- 
ler of Public Service, has been with 
the Company ‘since 1916. He started 
as an’ accountant, was made comp- 





Diesel Demonstrates *3,700 Saving 
_ Company , wwe 





“ 


i one year of Diesel operation saved the makers of Valdura heavy-duty mainte- 
nance paints $3,700 in plant power costs. So, as expansion plans went into effect, two 


more Fairbanks-Morse Diesels went into operation. 


This is a typical experience. Such performance is built into Fairbanks-Morse 
Diesels. They’re designed for heavy duty, economical operation, low maintenance 
costs, and long life. And Fairbanks-Morse Generators are built the same way. Fair- 
banks-Morse power generating units are engineered before you get them. One maker 
is responsible, one guarantee covers them. For information on how you can save on 
power, write Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicagg 5, Illinois. 


BUY MORE WAR BONDS 


Fairbanks-Morse 422007" 


Diesel Locomotives + Diesel Engines + Generators - Motors - Pumps 
Scales « Magnetos e Stokers - Railroad Motor Cars and Standpipes 
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BRIGGS CLARIFICATION is the result of continuous research in the field of fluids 
filtration . . . painstaking development of newest filtration media . . . accurate manu- 
facture of parts and unit assemblies . . . competent, intelligent servicing of installed 
equipment. 


These four factors make it possible for Briggs to supply the correct Briggs Clarifier 
for every size and type internal combustion engine . . . for every type of oil . . . for 
practically every purpose. Units for special applications continuously are being 
designed by Briggs engineers. 


On land, on sea and in the air . . . in military use and industrial use . . . Briggs Clari- 
fiers have proved their superiority. 


Whatever your filtration problem ... consult Briggs FIRST. You'll find experienced 
Briggs distributors in practically every principal city—listed in the “Filter” section 
of most classified telephone directories. Or—write to manufacturer for literature. 


Bri 





PIONEERS IN MODERN : 
BRIGGS CLARIFIER CO. OIL FILTRATION Washington 7, D.C. 
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troller in 1937 and vice president ‘ast 
year. Mr. Barron, vice presiden: in 
charge of electric operation, Public 
Service Electric and Gas Co., started 
with Public Service in 1907 and has 
been a vice president since 1935. 












Dr. Charles E. Skinner, founder of 
the Westinghouse Research Labora- 
tories, was honored recently by his 
former Westinghouse Electric Corp. 
associates at a dinner. marking his 
eightieth birthday. Dr. Skinner had 
been retired by the Company in 1933 
but accepted the Army’s call to serv- 
ice in April, 1943, from which he re- 
cently retired as a civilian consultant 
of the Army Signal Corps. During 
the past two years he was stationed 
at Fort Monmouth, N. J., aiding in 
research and development work for 
the Signal Corps under Colonel Lee 
Sutherlin, who once worked as a re- 
search engineer under his direction 
at Westinghouse. 

































A recently published leaflet enti- 
tled,, “Jobs for the War Disabled,” 
has been issued by the American Vet- 
erans’ Association, 271 Madison Ave,, 
New York 16, N. Y., and is available 
for anyone desiring copies. The leaflet 
is a plea to employers in behalf of 
disabled veterans pointing out the 
responsibility the country and its cit- 
izens should assume toward the de- 
fenders of the nation. 

















Electronics Today and Tomorrow 
by John Mills. First Edition, 5% by 
8-in., 178 pages, cloth, published by 
D. van Nostrand & Co., Inc, 250 


























Fourth Avenue, New York, N. Y,, Bur 
1944, price $2.25. coal 
Here is a book on electronics that H rosi 
is really written for people who do & In - 
not know anything about the subject # Ven 
It is one of the very few books on Con 
electronics that has been written, that prot 
does not contain any illustrations at f 
all. Reading this book will not make -)-# 
you an electronics specialist. It will ards 
not even make it possible for you to TI 
apply electronics in your work, but mad, 
it will tell you many things about Hay 
electronics that will make it easier by ce 
for you to understand what all this mesh 
business of electronics that you read dine 
about really means. The book is “Fg 
written by a man who is very skilled vided 
in the art of making technical infor § ‘ayer 
mation clear to the laymen. Form bend: 
many years John Mills was a mem-§ 4t pl: 
ber of the technical staff of Bell sible 
Telephone Laboratories and for al betwe 





most three decades he has been 4 
top line expositor of electrical science. 
During World War I he wrote the 
pioneering text on radio widely used 
in the signal corps. Later he wrote 
“Within the Atom,” “Signals ani 
Speech,” “A Fugue in Cycles ani 
Bels.” 

As in all of Mr. Mills’ other books, 
the order of treatment in this book 
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Lasting Protection for Uptake Flues 


UNION ELECTRIC 
uses 
LUMNITE 
FLUE LININGS 
in New Station 
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Union Electric Company's Venice No. 2 Station, near St. Louis 
Stone & Webster Engrg. Corp., Boston, Engineers and Constructors 


and Fly-ash Precipitators 


Burning 2880 tons daily of Illinois 
coal sets up serious abrasion and cor- 
rosion threats from ash and sulphur. 
In its new 160,000-kw station at 
Venice, Illinois, the Union Electric 
Company serving Greater St. Louis 
protected its uptake breechings and 
fly-ash precipitators against these haz- 
ards by installing LUMNITE linings. 

The protective linings, of concrete 
made with LUMNITE cement and 
Haydite aggregate, were “‘shot’’ on 
by cement gun over reinforcing wire 
mesh previously attached to the 
steel. This method of application pro- 
vided a solid, unbroken protective 
layer that covered seams, rivets, 
bends and corners, and hard-to-get- 
at places as well as the more acces- 
sible flat surfaces. Intimate contact 
between the LUMNITE concrete and 


Eset 
© 


the steel shell prevents moisture and 
gas from attacking the steel. The thin 
layer of LUMNITE concrete—two 
inches—also gives adequate insula- 
tion with minimum reduction of 
draft area. 


In the chimneys, 125 feet high 
(above roof), LUMNITE mortar was 
used for laying the brick linings—as- 
suring protection against attack by 
sulphurous fumes and moisture. 
Some intermittent operation of the 
plant is anticipated, with the result- 
ing low-temperature periods that 
permit formation of corrosive con- 
densate within thestacks. Union Elec- 
tric had previously used LUMNITE 
mortar in chimney linings in their 
Cahokia and Ashley Street Stations 
and found it an effective method of 
controlling corrosion. 


Gunite Concrete Construction Co., St. Louis, Cement-Gun Work 


Wiederholt Construction Co., St. Louis, Chimneys 





Many power plants use 
LUMNITE for a variety of pur- 
poses, such as: 

* Ash Pit and Cinder Catcher Linings 

* Coal Bunker Linings 

* Flue and Duct Linings 

* Linings for Steel Stacks 

* Mortar for Brick Chimneys and 
Linings 

* Castable Refractories 

* Overnight Structural Concrete 











Write for further information on the 
use of LUMNITE in power plants. 


‘THE ATLAS LUMNITE CEMENT COMPANY 


(United States Steel Corporation Subsidiary) 


135 East 42nd Street - 


New York 17, N.Y. 
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MURRAY 


500 KW — PACKAGE TYPE 


The unit shown was designed to deliver 500 KW alternating 
current on steam at 285 lb Gauge initial pressure, 700 de- 
grees F. total temperature and 27 inches vacuum. Provided 
with a rigid structural steel baseplate, and with all service 
connections except generator leads above the floor line, the 
machine can be handled as a unit and installed with a mini- 


mum of preparation. 


While “Package Type” units were furnished for export for 
installation in remote areas not previously supplied with 
power, the design can be. utilized for small industrial plants 
for main or standby power supply. 


MURRAY also produces 


Mechanical Drive Turbines—Horizontal and Vertical 
Reduction Gears 
Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 





BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 








TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 


Pumps Water at any temperature or 
pressure. 
Open float cannot burst or waterlog. 
Valves and Seat Bronze or Stainless 
Steel. 
Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 
Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 














is easiest things first. All of the ma- 
terial has been carefully chosen ‘or 
its value as a quick introduction to 
the new things electronics is prodiic- 
ing. All physics and electricity not 
immediately necessary have been 
ruthlessly omitted. The material pre- 
sented, however, is scientifically ac- 
curate, with no omission of essentials 
or glossing of inadequate explanation, 
not at least, as the author puts it, 
by his intent. 

Mr. Mills starts out with the indi- 
vidual electron and its habits, such 
as clinging to a cat’s fur, flashing 
across the heavens in a lightning 
stroke, moving under control in a 
vacuum tube. He explains how the 
electron produces x-rays, how it flows 
through metals, how they can be 
boiled out of a hot metal like steam 


_ out of a log. After introducing the 


electron, Mr. Mills shows how they 
act in electron tubes, shows how 
tubes are built, how they operate, 
how they produce the new current 
for curing plywood. 

There is a chapter on television 
which tells you all you need to know 
about the technology of that new art 
unless you are a technician yourself, 
This book, however, is definitely not 
written for the specialist. Written in 
Mr. Mills’ free and easy fashion you 
will find this book interesting as well 
as informative. 


Electric Power Distribution for In- 
dustrial Plants, developed by the 
AIEE Committee on Industrial Power 
Applications, 100 pages, 7% by 10-in., 
paper covered, published by the 
American Institute of Electrical En- 
gineers, 33 West 39th Street, New 
York, N. Y., 1945, price $1.00. 

This report is intended to promote 
the use of sound engineering prin- 
ciples in the design of electric power 
distribution systems for industrial 
plants and in the selection of equip- 
ment for the system. 

For the purposes of the report the 
distribution system is considered as 
extending from the point of entrance 
of the power company service or the 
plant generating bus to the terminals 
of the utilization devices. This in- 
cludes high tension substations, dis- 
tribution substations, feeders, circuits, 
switch centers and protective equip- 
ment. The publication represents an 
immense amount of work coordinat- 
ing available data on industrial dis- 
tribution systems which has_ been 
pooled by a large number of the 
leading industries. We feel that this 
book will be of great interest and 
value to both the manufacturing and 
utility field. The book deals almost 
entirely with design; operating and 
maintenance problems are dealt with 
only insofar as they effect system 
and equipment selection. Within its 
scope the report analyzes the service 
requirements, voltage regulation prob- 
lems, load characteristics and distri- 
bution system characteristics, and it 
also deals with the selection of equip- 
ment for distribution systems. 
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Handle the hard-to-prepare coals of today 
and tomorrow the easy ‘AMERICAN’ WAY 


With prolonged wartime restrictions on the flow 
of coal from one field to another, it appears that 
many boiler plants will continue to receive coal for 
which their equipment is not designed. 


In making the best of these lower grade, hard-to- 
ptepare fuels, why not do as scores of industrial 
plants and central stations are doing—insure better 
coal sizing the AMERICAN RING CRUSHER Way. 

In one operation, the AMERICAN RING 
CRUSHER reduces run-of-mine or lump coal to 
sizes for stokers or unit pulverizers—at less than 
Ic per ton! 








Eccenraie * 
AosusTHent 








Cross-sectional view 
of American Ring Crusher 








Z\ 

COAL Is SPLIT 

-NOT CRUSHED 
WY 


A patented feature exclusive with 
American Rolling Ring Crushers— 
Manganese Steel Shredder Rings 
with 20 cutting edges. Revolving 
free at terrific centrifugal force, 
they deflect unharmed in contact 
with tramp metal. No shear pins or 
conventional safety devices that re- 
quire attention, 


Then, too, the AMERICAN CRUSHER is de- 
signed for simplicity of operation and freedom 
from breakdowns. 

It will pay you to find out how AMERICANS 
will give you exactly the fineness of coal for your 
plant conditions and for top combustion efficiency. 


Write for FREE Data Book on Coal Sizing 


SITET ILL MTT 


1429 Macklind Avenue 
St. Louis 10, Mo. 
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ROTO Model 135 

air-driven motor 

with swing-frame 

head and air valve 

for one-man opera- 
tion. 


Wherever labor shortages exist, Roto Tube 
Cleaners, equipped for one-man operation, 
are indispensable. By giving the operator 
full control of air, you can not only release 
his helper for other work, but actually en- 
able him to do a better, faster job. There 
is no time lost signalling a helper at a re- 
mote point to turn air on and off, saving 
many hours on the entire job. Whatever 
your tube cleaning requirements are, Roto 
can fill them satisfactorily. 


ROTO Division of Elliott Company 


145 Sussex Ave. Newark 1, N. J. 
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The Feature of the RECESSED 
BRASS SEAT in the 


JEFFERSON UNION 
makes it unique 


It is cut from seamless drawn tubing—free from all 
casting defects—sound and uniform always! It can- 
not be dislodged by a pipe end screwed in too far. 


JEFFERSON UNION CO. 
601 West 26th St., New York 1, N. Y. 
Factories at Lexington 73, Mass., and Lockport, N. Y. 
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SAVES 
PRECIOUS 
FUEL 


TREAMLINE the flow of gases across 
the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


Eliminate bottle-necks 
Abolish dead gas pockets 
Reduce draft losses 

Speed heat transfer 

Keep heating surfaces cleaner 
Cut down use of soot hlower 
Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


Canada: F, J. RASKIN, Inc. 
370 Rachel E., Montreal, P. Q. 


CEnéo) 
Streamline 
Battles 


Produced exclusively by The Engineer Co 














ml 3 
THESE QUESTIONS © 


ask yours 


“Has he had extensive experience “Are his organization and erectin 
3 


on jobs like mine?” facilities adequate ?” 


VIP ECal 


“Has he kept abreast of recent 


“Does his fabricating plant have all _— 
piping developments ?” 


the facilities needed ?”’ 


NON AV Sil 


“Can he be of any special 


“Is his location convenient?” help on my job?” 


MDW 51 Mio We S| 


MIDVWVES [ oe 
RVICE |! . 
NATION-WIDE 
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| WANT TO GET MORE 


The Stout NO-VENT Pump has been 
engineered for one purpose: to oper- 
ate continuously and return all con- 
densate directly back to the boiler as 
fast as formed, and without the use of 
steam traps, vents or reheating. 

With the simplified Stout NO-VENT 
System the condensate is returned at 
temperature and pressure at which con- 
densed. This insures better circulation 
and drier steam in all heating units. 


driers, presses, etc., not only save up 
to 25% in fuel, but step up their pro- 
duction 10% or more. 


Write today for bulletin showing hook- 
up of Stout NO-VENT Boiler Return 
System, giving operaitng details and 
practical guarantee chart of saving in 
boiler load. Made in capacities 100 to 
800 bhp, pressures to 200 Ib. 
Distributors will be interested in de- 
tails of attractive selling franchises 
now being offered. 





That’s why hundreds of plants 
operating cookers, heaters, 


DAVID STOUT & SONS 


6 N. MICHIGAN AVENUE 
CHICAGO 2, ILL. 





This Stout. NO-VENT Outfit 
collects 5610 Ib. ot steam per 
hour condensed at 150 Ib. eg 
sure and 366 deg. F., an 
returns it directly to boiler. 








IMO pump circulating ‘governor oil 
‘lubricating oil for large turbine. 


. most ; ‘other P 
capacity attainable by its efficient, compact 


it can be directly connected to, and mou’ 
"upon, turbines, motors, engines, or other 
“equipment. In special designs, dimensions 

and proportions can be varied to meet spa 
rmation send for Catalog 1-128-C 


? PUMP DIVISION OF THE 
ee DE LAVAL STEAM TURBINE CO. 


TRENTON 2 NEW 





CLASSIFIED ADVERTISING 
HELP WANTED 


Eastern gas and electric utility desires 








years experience, for mechanical plant 
betterment work in field and office. Duties 


analysis. Statement of availability re- 
quired. Address Box 1482, Power Plant 
Engineering, 53 W. Jackson Blvd., Chi- 
cago 4, Ill. 





WANTED: CHIEF ENGINEER to take 
charge of boiler room and power genera- 
tion in large Michigan paper mill using 
turbines and Corliss and high speed en- 
gines. In reply, give outline of exper- 
ience and availability for interview. Ad- 
dress Box 1483, Power 
53 W. Jackson Blvd., Chicago 4, Ill. 





POSITION WANTED . - 


POSITION WANTED: Have 15 years’ ex- 
perience in operating and assisting chief 
operator in small and medium power 
plants. Good references. Must have post- 
war future. Age 36. Address Box 1486, 
Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Ill. 


BUY MORE 
WAR BONDS 
NOW 











CLASSIFIED ADVERTISING 





HELP WANTED 








two graduate engineers, with about five . 


consist of steam plant testing and results - 


Plant Engineering, - 


POWER 
ENGINEERS 


Mechanical Engineers or Elec- 
trical Engineers, with aptitude 
and experience in heat balance 
thinking for work devoted to 
plant improvements, results en- 
gineering and effecting economy 
in the generation and consump- 
tion of steam, electricity, com- 
pressed air, water and refrigera- 
tion. Several openings for quali- 
fied men at different locations 
in the United States. 

Give full experience, education, 
age, present salary and salary 
expected. Enclose snapshot. 


Post-war opportunity. 


Applicants must be able to ob- 
tain Statement of Availability. 


E. I. du Pont de Nemours & Co., Inc. 
Personnel Division 
Wilmington 98, Delaware 








ENGINEERING EDITOR 
M.E. GRADUATE 


PREFER man about 40 with SOME 
PRACTICAL ENGINEERING EXPERIENCE. 
Position consists of preparing Booklets deal- 
ing with Lubrication of various types of 
machinery. PERMANENT POSITION. Major 
Oil Co. Located in N. Y. C. 


STARTING SALARY $5000 


Give full details, including 
Age, Experience, Education. 


Box S-901, Finneran, 1475 Bway., N.Y. 18 








ENGINEERING 
DRAFTSMAN 


Large, old established Chicago 
concern. Should be experienced in 
foundry layout and plant engineer- 
ing work. Good future for appli- 
cant with right qualifications. 
Please give age, experience, refer- 
ences and salary desired. 


Box 1484 
Power Plant Engineering 
53 W. Jackson Blvd. Chicago 4, Ill. 








HEAT TRANSFER EQUIPMENT 
SALES MANAGER WANTED 
Manufacturer offers excellent oppor- 
tunity to right man with good contacts. 
Full charge of sales. Write fully; all 

replies held in rian 


5 
POWER PLANT ENGINEERING 
53 W. Jackson Bivd. Chicago 4, Ill. 
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Bowser XACTO Meters Speed Barrel-filling 
At Shell’s Wood River Refinery 


Important factor in the vital task of supplying 
our machines of war with gasoline and oil is 
Shell’s Wood River Refinery . . . scene of produc- 
tion triumphs and the source of advanced refinery 
techniques. — 

Making lubricants and high octane fuel is an 
exacting job... demanding absolute control and 
clocklike precision. 

And that’s a perfect setting for the batteries of 
Bowser Meters that fill the barrels and drums of 
Shell’s compounding and shipping department. 





For, here, the range of requirements call for all 
the features for which Bowser Barreling Meters 
are famous. These include: extreme accuracy, 
unique temperature compensation for correcting 
measurement, a simple and effective predetermin- 
ing mechanism—plus the speed and efficiency that 
is helping to keep Shell’s “drums of war”’ rolling. 


* * * 


In the power field, Bowser Turbine Oil Conditioners, 

Force Feed Lubricators and other liquid control 

units are daily saving labor and money. And, re- 
member this. Wherever your, plant may be located, Not only has Bowser’s war production earned 
there’s a complete Bowser service organization close be oe 6... amen aaa _ 
by. Ask a Bowser engineer to consult with you. No © sINCcE 1885S © a i ana 

cost or obligation. Write today. BOWSER, INC., Dept. 


4-G, Fort Wayne 2, Indiana. THE NAME THAT MEANS EXACT CONTROL oF LIQUIDS 
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NICHOLSON 
TRAPS 


Safeguard 
Steam-Using Units || Soreupearor 


Depend on the unequalled discharging ca- 


pacity of Nicholson Steam Traps to not only 

promote the efficiency of engines, pumps and Today, few power plants can 
turbines, but also to perform the vital duty : 
of protecting them against sudden slugs of afford to waste time and 
water. The enormous capacity and quick, “ 

positive action of Nicholson Traps have won labor to remove fire-scale 
them the wide approval of both power and 
maintenance engineers . . . Available for and soot by old manual 
every power and process application. 


Write for Catalog 444 or See Sweet's methods. Xzit reduces these 


fuel-wasting deposits chem- 


W. 1 CNOISON.4 £0. SSeS | Seen 


5 Valves ¢ Traps ¢ Steam Specialties 3 pated automatically by nat- 














ural draft or blowing. 


By simply feeding it into the 
fire-box while the boiler is in 
operation, Xzit keeps heat- 
ing surfaces clean, reduces 
blowings, maintains uni- 
formly higher boiler tem- 
peratures and lower stack 
temperatures, and reduces 


The tilting action of some reciprocating pump valves For Boiler Feed maintenance. 
causes the seat to wear unevenly—which means the V Condenser 
pump has to work faster and faster to carry its load. nee 2 Wri f Xzi 

COMBINATION Pump Valves enable you to get theo- er oo er ee 
retical capacity out of your pumps without racing and demonstration in your plant. 


wasting valuable steam. They prevent tilting and con 
sequent pump slippage because they lift straight 


They save on repair bills, too, because their seat, stud 
and springs are made of long-wearing Phosphor Bronze. X 7 i t 


These improved pump valves match the fine perform- 


ance of COMBINATION Silent Check Valves. Ask for Fa FIRE-SCALE AND 


descriptive folder with dimensions, prices and further 


eo ae 6 SOOT ERADICATOR 
COMBINATION PUMP VALVE CO, = == | Plants at 


: on 1031 Clinton St., HOBOKEN, N. J. 
846 Wiota Street, Philadelphia, Pa. = 5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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FOR MORE THAN THREE DECADES 


SKINNER “UNIVERSAL UNAFLOW” 


STEAM ENGINES 


HAVE BEEN MEETING INDUSTRY'S DEMAND FOR 
DEPENDABLE, ECONOMICAL ELECTRIC POWER 





EXPERIENCE 


THE “UNIVERSAL 
UNAFLOW” 


ADAPTABILITY 


MAINTAINED 
ECONOMY 


HORIZONTAL 
ENGINES 


a VERTICAL 
ENGINES 


a 
gtaatio®™ 
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Do More Than Before— 
Buy EXTRA War Bonds 


For over three-quarters of a century, doing one thing well— 
building steam engines. This plant is the largest in the 
United States devoted exclusively to the building of steam 
engines, and the Skinner organization has justly acquired the 
reputation of being steam engine specialists. 


The ‘Universal Unaflow’”’ was the first American poppet- 
valve unaflow engine, and has earned popular recognition as 
“the most economical steam engine built.” More ‘Universal 
Unaflow”’ engines have been built than all other American 
unaflow engines combined. 


Two thousand power users, in industries and institutions of 
various types, have found it more economical to generate 
their own electric power with Skinner ‘Universal Unaflow”’ 
Steam Engines than to purchase power from the local utility, 
or to generate their power with other prime movers. 


Suitable for noncondensing or condensing operation, with 
automatic change for either condition. Also may be built 
for constant or variable back pressures up to 30 Ib.; 
medium or moderately high initial pressures, saturated or 
superheated steam. 


Maintained economy is guaranteed, and is due to patented 
design of the poppet inlet and auxiliary exhaust valves, 
which are steam-tight after long use and under any varia- 
tion of steam pressure or temperature. Steam consumption 
guaranteed subject to test after six months’ operation, with 
final payment withheld until after test. 


In general use for direct connection to electric generators, 
refrigeration equipment, compressors, blowers, pumps, etc. 
Special manual or automatic controls for variable speed and 
load requirements. . 


For limited space, or where other conditions make a vertical 
engine preferable, the stationary ‘Universal Unaflow” is 
offered in multi-cylinder vertical type, embodying the same 
fundamental economy and design features as the horizontal. 
Multi-cylinder vertical ‘‘Universal Unaflow”’ assemblies also 
extensively used for variable-speed compressor drive. 


For Over 75 Years, Doing One Thing Well— Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 
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N BOILERS | \T YU F Consult Us For: 
Dm wcuap OUT OF e mee. 
SN MARION SOOT BLOWERS modernize ee 
boilers right now! They do this work: 





@ Increase boiler capacity and flexi- 
bility ; 

@ Save 5 to 10 percent on fuel bills 

@ Do the job mechanically and quickly 


@ Blow out soot deposits without in- 
jury to baffles. 


@ Soot slows boilers down. MARION SOOT BLOWERS eliminate 
stubborn soot with minimum waste of steam. Type “‘F’’ for water 
tube boilers blows in any length of arc from 15 to 345 degrees. 
No lugs, stops, pawls, nor pins. “Keeps on Rollin’ ’’ to right or 
left as desired. Favorites with skilled engineers and power plant 
owners, MARION SOOT BLOWERS are made for all sizes and 
types of boilers. Parts are: interchangeable. Continuous service 


with low replacement:and repair costs. - 








Write for Specifications and Prices 
Save Coal, Time, and Worry mf AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y. 








BRANCHES: BOSTON ® PHILADELPHIA 


MARION MACHINE, FOUNDRY AND SUPPLY CO. + 
CLEVELAND ® DETROIT 








LaMOTTE 
BOILER FEED WATER 
TEST UNITS 


The LaMotte Research Department has 
developed a reliable series of chemical 
tests for boiler feed water control of 
the following constituents: 

Phosphates Dissolved Oxygen 
Chlorides Sulfates 

Total Alkalinity Hardness 

pH (Hydrogen-lon Concentration) 


For positive control of efficient water 
treatment, there is a LaMotte Unit for 
each constituent (Phosphate Compara- 
tor, illustrated and described below). 
Each unit is simple to operate and in- 
expensive to install. Write for illus- 
trated booklet describing this equipment. 


LaMotte 
Phosphate Comparator 


, lution 
Theres * So to Your Toughest Pressure 


Control Problems with SWARTWOUT REGULATORS 


b eetds IDEAS about what you want to accomplish in power control 
probably are perfectly clear. It’s the how that is often the problem. ZE 
That’s where Swartwout can help you with suggestions gaine in wide F sits leit sienna emis of 
experience @ As an example, the three Swartwout Type “CPM” Master ollie Sead. Wakiec A Seakk witawle ond 
Regulators above operate a 4" control valve in a three-way hook-up that accurate method. The new LaMotte 


* s : A ee 0s Comparator covers phosphate concen- 
(1) maintains a definite low pressure; (2) “unloads” if pressure exceeds tations frcae 6 te Sib ise Gen gino 


a fixed = (3) prevents pulling high side down too low @ Swartwout be used for poly .pisebhates.” Qutht 


gladly discusses your needs with you or your consulting engineers. comes complete with instructions. 
Price $15.00 f.o.b. Towson. 


THE SWARTWOUT COMPANY e 18511 Euclid Ave. Cleveland, O. LaMOTTE CHEMICAL” 


Dept. P.P.E., Towson 4, Baltimore, Md. 
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Blaw-Knox Prefabricated Piping, Functional Hangers 
and Vibration Eliminators are in use where multiplied 
production for the war effort demands unremitting 
stability of power piping lines and speed of installation. 


Power Piping is but one of many Blaw-Knox products. 
Blaw-Knox is intimately identified with quality equip- 
ment and engineering ‘know how” in the iron, steel 
and non-ferrous industries, in equipment for railroads, 
public utilities, the electronic and construction industries 
and industry in general. It has achieved leadership in 
engineering, designing and producing plants and 
equipment for the chemical and process industries. 


As Blaw-Knox can setve you with prefabricated piping, 
80 it can serve you—with products and engineering— 
in all the fields in which it is active. Perhaps we can help 
you with your present or future activities. We will be 
glad to discuss it with you. 





= Deteiagt Radio & i 
nde oe a tansmission 


| ol en ol oe 


A PACEMAKER FOR AMERICAN 
INITIATIVE AND INGENUITY 


COMPANY 


3003 Farmers BANK BLDc. 
PirTsBuRGH, PA. 


Six Blaw-Knox Plants have been awarded the Army-Navy “E” for war-production excellence 


LEWIS FOUNDRY & MACHINE DIVISION, 
Rolls and Rolling Mill Machinery 
POWER PIPING DIVISION, 
Prefabricated Piping Systems 


SPECIAL ORDNANCE DIVISION, 
Bofors Anti-Aircraft Gun Mounts and 
‘Mechanisms 
BLAW-KNOX DIVISION, 
: de. 
ment, Construction Equi; bag = 
cts 


Chemical and Process Plants from lab- 


ANTI-AIRCRAFT. GUN MOUNTS POWDER 
“SYNTHETIC RUBBER PLANTS. GUN SLIDES 
- ROCKBYS CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION CHEMICAL PLANTS 


PITTSBURGH ROLLS DIVISION, 
Rolls for Steel and Non-Ferrous 
Rolling Mills 

UNION STEEL CASTINGS DIVISION, 
Steel and Alloy Castings 

NATIONAL ALLOY STEEL DIVISION, 
Heat and Corrosion-Resistant 
Alloy Castings 

MARTINS FERRY DIVISION, 
Bofots Anti-Aircraft Gun Mounts 

BLAW-KNOX SPRINKLER DIVISION, 
Automatic Sprinklers and Deluge 
Systems 

BUFLOVAK EQUIPMENT —, 
Food Processing ipment, Evap- . 
Solvent Recovery Equipment, etc. 


A FEW VICTORY PRODUCTS : 


PIPING FOR NAVAL VESSELS 
LANDING BARGES 


PLANTS 
14” PROJECTILES 
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ASH HANDLING METHOD offers 
3 IMPORTANT ADVANTAGES 
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In the Beaumont “Vac-Veyor” pneumatic ash handling system the - 


exhauster, receiver, separator and air washer are combined as one 
unit. Operating advantages include: (1) All ash delivered into the 

' silo, none into the air. (2) Ashes delivered practically dry, which 
minimizes the possibility of packing or freezing in the silo. (3) 
Continuous operation, with low steam consumption. What are your 
ash handling problems? Send today for literature. 


BEAUMONT BIRCH COMPANY 


v 


1503 RACE STREET 


PHILADELPHIA 2, PA. 


DESIGNERS » MANUFACTURERS ¢ ERECTORS OF COAL ‘AND ASH HANDLING SYSTEMS 














A New Time-Saver for Heat Engineers 
THERMODYNAMIC 
PROPERTIES OF AIR 3 


Including 
Polytropic Functions 


By 
JOSEPH H. KEENAN 
d 


an 
JOSEPH KAYE 


The expansion of the science 

of heat engineering makes this adi ' 
new book increasingly valuable to mechanical 
engineers whose work involves heat problems. 
Here is provided a working table of the thermo- 
dynamic properties of air which will simplify 
many computations. The tabulated properties 
eliminate many laborious integrations. Interpo- 
lation can often be dispensed with, or greatly 
simplified. 


SEE HOW THESE FEATURES WILL 
SPEED AND SIMPLIFY YOUR WORK: 

Clarifies the one uncertain factor in the 
equation of state for air, T. 

Provides a “steam table’ for gas turbines 
— compressors—more convenient than a steam 
table. 

Permits ready computation with allowance for 
variation in specific heat. 

Eliminates guesswork from many calculations 
involving compressibility by providing pressure 
ratio functions convenient in many types of 
engineering computations. 4 

Eliminates practically all interpolation by pre- 
senting Table | in minute detail. Even for 
greatest precision, no double interpolation is 
necessary. 

(1945) 80 pages 


ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 

440 Fourth Ave., New York 16, N. Y. 

Please send a copy of Keenan & Kaye’s THERMO- 
DYNAMIC PROPERTIES OF AIR on ten days’ 
approval. At the end of that time, if I decide to 
keep the book, I will remit indicated price plus 
postage; otherwise I will return the book postpaid. 


City and State... 
Employed by 
ea 

















ALL-OUT 


ATTACK Against Dust 
with TORNADO 


KEEP dust "‘all out'' with TORNADO— 
powerful, one-man portable Industrial 
Vacuum Cleaner. Its use insures quicker 
cleanups at less cost—floors, ceilings, 
walls, boiler tops. Gets rid of dust and 
dirt. Salvages scrap, flux, etc. Espe- 
cially designed for industrial, heavy-duty 
type of cleaning. 1 h.p. G.E. universal 
motor. 49'' waterlift, 175 c.f.m. Weight 
40 Ibs. 12-gal. tank. Outside bag. Costs 
less than 3c an hour to operate. 


Request details and FREE TRIAL offer 
BREUER ELECTRIC MFG. CO. 


5108 Ravenswood Ave. 
Chicago 40 





STORNADO 


a” ¢ 








NG 


DIESEL ENGINE 


“SHUT-DOWN” 
SAFETY CONTROL 


The Viking Type R-18 Shut-Down Sys- 
tem for Diesel Engines, is a unique 
mechanically-operated safety control to 
shut down a diesel engine when (1) 

g-oil p b too 
low, or (2) circulating-water tempera- 
ture becomes too 





Since it is hanically operated this 
system does not require any el ical 
‘connections, and is free from operat- 
ing failure due to blown fuses or other 
failure of electrical power sources. 








A p Pp ive bell unit is 
connected in the lubricating-oil line 
and operates by trigger action a 
governor lever which shuts down the 
engine as soon as lubricating-oil pres- 
sure h the critical low point; 
imilarly, a th tatic by-pass valve 
in the circulating-water system will 
operate the lever when temperatures 
become excessive. Write for Data 
Sheet R-18. 











TYPICAL APPLICATIONS 















































Other Viking Products 


PRESSURESTATIC AND 
THERMOSTATIC CONTACT 
MAKERS 


COMPLETE ALARM SYSTEMS 


WALL-MOUNTED 
VISUAL INDICATORS 
TACHOMETERS 


* 
VIKING INSTRUMENTS, INC. 


403 Fairfield Ave. Stamford, Conn. 
Telephone 4-7375 
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THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N.Y. 


Transformer Oil Coolers 


=e GRISCOM-RUSSELL 


Storage Tank OW! Heaters 


DiameeiA in Heat Transfer Al npa/aris 
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a7. of Compressor Water Jack: 


it is the whole Nalco system of 

water treating that does the job. Cleaning scale 

@nd scum from the inside of the water jackets of 

‘horizontal compressors is not an easy job. It is 
auch better to prevent it from forming in 


So it is with water treatment, Joe—it takes 
more than just oné:chemical. Your water 
service engineer neds to, have available 
a wide range of water treating chemicals 
to choose from, plus a complete: follow- 
through program to solve the various 
water treating problems throughout 
industry. Nalco provides this! 

Ask for a Nalco survey today. 


Nalco Representative, 
Knoxville, Tennessee 


keep sca 
and scum out of the jacket. 
Source: Survey conducted by 4 
well-known power publication. 


(Photo in Walco Laboratories 


NATIONAL ALUMINATE CORPORATION 
6224. West 66th Place e Chicago 38, Illinois 
Canadian inquiries should be addressed to 


— System of Scientific 
Aluminate Chemicals, Ltd.,555 Gastern Ave., Goronto, Ontario Water Treating Service... for all industry 
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MeLrruk BULLE TINS 


BOILER PLANT 


1 Liquid and Gas Fuel Burners—Bulle- 
tin OB-37, 16 pgs. shows a variety of 
types of oil and gas burners. Also liquid 
fuel pumping and heating equipment of 
various sizes to handle all types of fuel oil 
or tars to meet any capacity for all types 
of burners. The Engineer Co. 

Protection for Boiler Settings—Bul- 

letin B-341 explains how Bernitz air- 
cooled super blocks prolong the life of 
poiler settings, do away with furnace op- 
erating troubles brought about by clinker 
adhesion and slag erosion. Contains ther- 
mal conductivity of refractory tables, in- 
stallation photos and other useful data. 
Bernitz Furnace Appliance Co. 
3 Coal and Ashes Handling Data—Jef- 

frey Catlog 778 describes and illus- 
trates the operation of bucket elevators, 
skip hoists, belt elevators, weigh larries, 
silo storage systems and other coal- and 
ashes handling equipment. Offers capacity 
tables, specifications, engineering data. The 
Jeffrey Mfg. Co. 


4 Fuel Economics Affecting Power Plant 
Design—Panel discussion on this sub- 
ject takes up ash fusion, coal grindability, 
moisture and other factors bearing on use 
of most economical coals available. Re- 
views improvements in combustion equip- 
ment indicates how new plants can be 
designed for wider fuel flexibility. Fair- 
mont Coal Bureau. 
4 Oil and Gas Burners—A new bulle- 
tin, No. 902, describing the Peabody 
Type M gas burner and the combined gas 
and oil burner has been published by the 
Peabody Engineering Corp. It illustrates 
the mechanical and operating features of 
these burners, for natural or forced draft 
operation, also shows the types of ato- 
mizers used for oil firing. 


ELECTRICAL 


6 Motors for Hazardous Locations— 
What: are hazardous locations? how 
to apply explosion-proof motors; require- 
ments for distribution and wiring, are 
among topics covered in new Bulletin 
GEA-4131. Contains many motor appli- 
cation photos. General Electric Co. 
7 Electronic Heaters— Application of 
Allis-Chalmers vacuum tube elec- 
tronic heaters for both induction heating 
of metals and dielectric heating of non- 
metallic materials is explained in a well- 
illustrated 4 pg. bulletin. Illustrations of 
typical production set-ups of the standard 
20 kw. heater are shown. Features include 
& low-loss coupling system to provide 
adaptability in most applications without 
the use of radio-frequency transformers. 
Allis-Chalmers Mfg. Co. 
8 Drafting Room Lighting—The finish 
of walls and floors, choice and spac- 
ing of lighting units, and other factors 
that provide good seeing conditions in 
drafting rooms are treated in publication 
“Architext.” Holophane Co., Inc. 


9 Electronics Booklet—New 48 pg. In- 
dustrial Availability Booklet shows 
electronic items available on priority for 
immediate delivery from stock. Includes 
tubes, test equipment, electrical mainten- 
ance supplies, timers, relays, constant volt- 
age transformers, rectifiers, demagnetizers, 
tachometers, condensers, resistors, indus- 
trial switches, photo-electric units, fluo- 
rescent lamps. Walker-Jimieson. 


10 Plant Communication System—Fold- 
er tells about Convers-O-Call inter- 
communication and paging system for 
power and industrial plants. Easily in- 
Stalled, cuts inter-office trips, saves pro- 
ductive time. Fred E. Garner Co. 


11 New Electrode Handbook—56 pg. Airco 
book contains a combined electrode 
selector chart and index, illustrated sec- 
tions on Mechanicai Properties and Test- 
ing and on Approvals. Also describes Airco 
electrodes for welding mild steel, alloy 
Steels, stainless steels, galvanized sheet 
steel, aluminum and other non-ferrous 
metals and for hardfacing; plus details of 
applications, welding procedure, mechan- 
{cai properties, chemical analyses and speci- 
fications. Reference section offers informa- 
tion on such subjects as ‘Plate edge prep- 
aration,” “Estimating electrode require- 
ments,” “Welding symbols,” and ‘“Glos- 
sary of welding terms.” Air Reduction. 


12 Electronic Equipment Maintenance 
—Westinghouse booklet Hints on 
Electrical Maintenance, Section 21, dis- 
cusses cleaning, inspection, adjusting, etc., 
of vacuum tubes, capacitors, resistors, re- 
lays and other electronic equipment. Many 
helpful illustrations of maintenance tech- 
niques. Westinghouse Electric Corp. 


FANS, PUMPS, COMPRESSORS 


13 Boiler Feed Pumps—Features, sizes 
and capacities of Warren horizontal 
duplex plunger pumps for boiler feed and 
pressure service are given in new Bulle- 
tin 239. Maximum working pressure at 
steam end—200 lb.; at liquid end—350 lb. 
Warren Steam Pump Co. 
1 4 Compressed Air Handbook—New 24- 
pg. two-color booklet entitled, “A 
Little Air Power Will Do Many a Big Job” 
contains useful handbook data. Nearly 70 
photographs shows how to use compressed 
air for starting engines, spraying paint or 
insulation, metallizing, driving pumps and 
doing many other jobs around the plant. 
Ingersoll-Rand Co. 
15 Oil Lubricated Turbine Pumps—New 
bulletin with large sectional drawing 
describes solencid oiler, enclosed impellers, 
automatic clutch and other features of 
Fairbanks-Morse turbine pumps. Includes 
table of sizes and rates, other useful pump 
data. Fairbanks, Morse & Co. 


16 CO2 Compressors — Bulletin C-1100- 
B24 describes operating features and 
application of Worthington complete CO: 
plants for the production of CO: gas, liquid 

and dry ice. Contains typical installation 
—- Worthington Pump & Machinery 
orp. 


INSTRUMENTS AND CONTROLS 


17 Industrial Thermometers—Booklet de- 
scribes various types of H-B indus- 
trial indicating and recording thermome- 
ters. Includes temperature ranges, instruc- 
tions for ordering, other useful data. H-B 
Instrument Co., Inc. 
18 Regulator Engineering Data—Leslie 
Catalog of Engineering Data No. 400 
contains indexed bulletins on reducing 
valves, pressure controllers, pump gover- 
nors. Also table on properties of saturated 
steam and other data for use in engineer- 
ing computations and sizing regulators. 
Leslie Co. 
19 Midget Insulation Tester — Bulletin 
1785 gives description and specifica- 
tions of The Midget “Megger” insulation 
tester. Weighs but 3 lbs., reads up to 50 
megohms, delivers 500 v from hand-cranked 
generator. James G. Biddle Co. 
20 Electrolytic Conductivity Measure- 
ments—To describe instruments for 
making precise conductivity measurements, 
the Leeds and Northrup Co. has revised 
it catalog, “Apparatus for Electrolytic Con- 
ductivity Measurements in Laboratory and 
Plant.” Illustrates a signalling conductiv- 
ity controller and several new industrial 
— ne since the earlier edition was 
ued. 


21 Smoke Indicator—Folder describes the 

Diamond smoke indicator which en- 
ables fireman to see flue gases without 
leaving the floor. May be — on any 
boiler; does not interfere with dampers; 
has no moving parts. Diamond Power 
Specialty Corp. 


22 Spectrometer for Industrial Research 
—New 8 pg. booklet discusses the 
theory of X-ray power diffraction, how the 
Norelco spectrometer works, its perform- 
ance and applications. Photos, diagrams 
and curves are used to illustrate text mat- 
ter. In studies of engine wear and iubri- 
cation, this spectrometer identified de- 
posits on filters and bearings; with boiler 
scale, it identifies many silicate and phos- 
eg scales. North American Philips Co., 
ne. 


23 Automatic Control Valves—Asco sol- 

enoid valves for the automatic and 
remote control of the flow of liquids and 
gases are fully described in Bulletin No. 
200 issued by Automatic Switch Co. Shows 
application photos fuel lines to Diesel en- 
gines and oil burners, pumps, etc. 


24 Electric Tachometers—Bulletin GEA- 
4324 describes the features and ad- 
vantages of GE electric tachometers for 
medsuring rotational speeds from 1 to 60,- 
000 rpm. Also includes tips on selecting 
tachometer equipment, schematic diagrams 
and other useful information. General 
Electric Co. 


MECHANICAL TRANSMISSION 


25 Self-Lubricating Bearings—New file 

folder tells about temperature limits, 
chemical resistance, compressive strength 
and other characteristics of Morganite 
self-lubricating bearings. Applications in- 
clude liquid and gas pumps, hot water cir- 
culators, clutches, fans and blowers. Mor- 
ganite Brush Co. 


26 Rubber Products for Industry—Fifth 
edition of “Manhattan Rubber Prod- 
ucts for Industry,” a condensed catalog of 
mechanical rubber goods, has been com- 
pleted by The Manhattan Rubber Mfg. Di- 
vision of Raybestos-Manhattan, Inc. Par- 
ticular emphasis is given transmission and 
conveyor belting, V-belts, hose, packing, 
molded rubber products, rubber roll cov- 
erings, tank linings, and abrasive wheels. 


27 Motorized Speed Reducers—Philadel- 

phia Gear Works is offering a new 
52 pg. catalog, No. MR-45, which describes 
their entire line of self-contained motor- 
ized speed reducing units. Built in a wide 
variety of sizes and ratios, in both hori- 
zontal and vertical types. Complete en- 
gineering data is contained in this new 
catalog. 


28 Engineering Handbook on Gears—New 

Bulletin AQA for the first time pre- 
sents complete engineering data, compara- 
tive performance curves, design details, 
operating speeds and other data on Foote 
Bros. Aircraft Quality Gears for applica- 
tions requiring high efficiency, compact- 
ness, light weight, low noise level. Foote 
Bros. Gear and Machine Corp. 


Coupon must be filled in completely to secure literature your re- 
quest. Pasting coupon on penny postcard saves time and money. 





























When you want 
accurate and depend- 
able automatic tempera- 
ture or humidity control for 
Industrial Processes, Heating or 
Air Conditioning Systems, callina 
Powers engineer. With over 50 years 
of experience and a very complete 
line of self-operating and air oper- 
ated controls we are well equip- 
ped to fill your requirements. 
Write for Circular 2520 
2746 Greenview Ave., Chicago 


Offices in 47 Cities—See 
your phone directory. 


THE 
POWERS REGULATOR CO. 





29 Flexible Shaft Handbook—Power drive 
applications for air conditioning 
equipment, electrical portable tools, indi- 
cator mechanisms, hoists, tube cleaners 
and other machinery are described in new 
256 pg. flexible shaft handbook issued by 
S. S. White. Contains many useful charts, 
operating diagrams. 
30 Portable Belt Vulcanizer—The B. F. 
Goodrich Co. has published a new 
catalog section on portable electric vul- 
canizers for splicing rubber belts. De- 
scribes construction features of each belt 
vulcanizer in the line; table giving dimen- 
sions on each vulcanizer, number and di- 
mensions of platens, widest belt which can 
be spliced in it, and wattage consumed. 


PIPING 


31 Handbook of Branch Pipe Outlets— 
This 32 pg. pocket-size manual ex- 
plains the four simple steps in installing 
full pipe strength outlets by the WeldOlet 
method. Also illustrates tools needed to 
make the joint, three types of WeldOiet 
fittings available for butt-welded, thread- 
ed and socket-welded branch pipes, and 
shows typical installations. Bonney Forge 
& Tool Works. 
32 Prefabricated Piping — Bulletin 526 
tells about the advantages of Ebko 
prefabricated mechanically sealed conduits, 
prefabricated jacketed pipe, fittings, valves, 
etc. Contains diagrams and dimension 
tables. Ebko Products. x 
33 Hose Coupling Handbook—Described 
in 48-pg Catalog No. 644 is the com- 
plete line of Le-Hi high and low pres- 
sure hose couplings. Hints on the selection 
and care of couplings make this a useful 
reference book for engineers and mainte- 
nance men. Hose Accessories Co. 
34 Pipe Bending Data—Folder describes 
the American hand-operated machine 
for bending all pipe sizes from 1% to 6 in. 
inclusive; motor operated machine, % to 
8 in. inclusive. The American- Pipe Bend- 
ing Machine Co. 
35 Working Pressures for Welding Fit- 
tings—Tables for figuring allowable 
working pressures for Tube-Turn welding 
fittings in power, oil, district heating, gas 
and air, refrigeration piping are given in 
useful 18 pg handbook. Tube Turns, Inc. 
36 Pipe Welding Service—Folder ex- 
plains why the specialized know- 
how of an experienced pipe fabricator in- 
sures uniform sound welding; describes 
preheating and stress relieving, other 
tested procedure in welding shop of 
Cornell & Underhill, Inc. 
37 Air Saver Blow Guns—New 24-pg 
catalog describes Lonn Air Saver 
blow guns, Air Saver spray guns and wa- 
ter savers, with physical specifications and 
tips on where and how use them. 
There are no springs, levers, push-buttons 
or packing to wear out or require adjust- 
ment; valves are smooth, projection-free. 
Lonn Mfg. Co. 
38 Drop-Forged Flanges— New catalog 
tells about the complete line of 
Phoenix flanges drop forged from a mild 
steel especially suited to welding and ma- 
chining. Gives detailed specifications, sizes, 
dimensions; provides a handy guide in 
aoe flanges for any purpose. Phoenix 
tg. Co. 


PRIME MOVERS AND 
ACCESSORIES 


Steam Turbines—New catalog 1181, 
complete De Laval line of steam tur- 
bines, centrifugal pumps, centrifugal 
compressors, worm gear speed reducers, 
and IMO oil pumps. De Laval Steam Tur- 
bine Co. 
40 — Engine Handbook—New book- 
et, 


39 


with many photographs and 

cutaway drawings, describes automatic 
full-pressure lubrication, overhead cam- 
shafts, oil-cooled pistons and other features 
of Hendy Series 50 Diesel. Includes useful 
handbook data. Joshua Hendy Iron Works. 
41 Steam Condenser— Bulletin No. 99 

furnishes a diagram of operation of 
the -Niagara Aero steam condenser and 
ig helpful information. Niagara Blower 
0. 
4 Stage Heaters—Bulletin 277 describes 

the features of the G-R Stage heater, 
including the patented enveloping baffle 
which permits heating boiler feed water 
several degrees above the dry and satu- 
rated temperature of extraction steam. 
The Griscom Russell Co. 
43 Steam Engines—Data book describes 

operating features of Troy-Engberg 
steam engines for driving power plant and 
processing equipment. Troy Engine & Ma- 
chine Co. : 

(Continued on page 198) 





Your Cluepunt 


for 
MORE 
| POWER 


staws with 


OAKITE 
CLEANING 


Clean Your 


Diesel Filters 
Faster . . . Easier! 


PERIODIC cleaning of Diesel 
lube oil, fuel oil and air filters is 
a maintenance “must” if units 
are to perform at peak eff- 
ciency. And, since cleaning 
must be done frequently, it will 
pay you to give FASTER, 
EASIER Oakite methods your 
careful consideration. 


Try widely-used Oakite mate- 
rials and easily-installed, plant- 
tested techniques that speed-up 
and simplify cleaning of all 
your Diesel filter units ... 
rapidly restore full filtering ca- 
pacity. 


Also investigate modern Oak- 
ite methods of cleaning AIR 
CONDITIONING filter units 
... techniques that can quickly, 
safely remove foreign deposits 
impinged on surfaces. Just tell 
us the type of filter—the filter- 
ing medium employed — and 
we'll gladly send you full infor- 
mation. There is no obligation. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Casode 


OAKITE & 


Specialized cleaning 


ALS © METHODS FOR VERY CLEAINNG BeQuieEMt 
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* The absence of pulsation and vibration that characterizes the 
Sier-Bath Screw Pump eliminates excessive wear, prevents pipe 
joint loosening, reduces foundation expense. In fuel oil service, 
it promotes boiler efficiency because it prevents ‘“puffy’’ firing 
and reduces tip cleaning. 


The Sier-Bath quadruple-screws’ powerful thrust permits hand- 
ling higher viscosities with lower power consumption and 
smoother flow. This characteristic also cuts tank heating costs. 
Made in external gear type for non-lubricating fluids, internal 
gear type for lubricating fluids. Write for complete catalog. 


ve MANUFACTURING QUALITY PRODUCTS SINCE 1905 x 


SIMPLICITY MINIMIZES MAINTENANCE 


Pies: spageay 


Only two moving parts. Since 
thereis no pressure on the gland, 
repacking can be done while 
pump is running. End to center 
fluid movement eliminates 
thrust bearings. Self-centering 
timing gears prevent side-wear 
of pumping screws resulting 
from screw contact. 





BUT PLENTY 
OF PUSH! 





ACETATES « ASPHALT 
BUNKER C FUEL OIL 
CELLULOSICS ¢ GREASES 
BRINE © SYRUPS e SOAPS 
MOLASSES e FIRE SERVICE 


PUMP DIVISION 
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ATLAS 
Super - Sensitive 


PRESSURE REGULATORS 


These remarkable regulators 
are particularly adapted to serv- 
ice where pressures must be 
maintained within fractions of 
one pound and without percep- 
tible variation even where de- 
mands fluctuate and widely 
varying initial pressures occur. 
They are suitable for steam, air, gas, 
etc., where it is essential to maintain 
a constant reduced pressure in heat- 
ing mains, vats, cookers, retorts, etc. 
They may also be applied as altitude 
regulators to maintain constant level 
in open tanks, or as a pump gov- 
ernor to assure constant pump dis- 
charge pressure. 

The scope of applications of these 
ATLAS Regulators is almost unlimited 
in pressure regulation. They will accu- 
rately regulate at any pressure between the 
initial pressure and atmosphere in one 


stage, operating control valves from 4” 
to 6”. 


Write for "Bulletin No. 1B" 
Giving Complete Details 


No. 801—for reduced pressures 2 to 15 Ib. 
No. 801-8-—for reduced pressures 0 to & Ib. 
No. 802—for reduced pressures 15 to 150 Ib. 
Sizes 2", %”", 1" 1%”, 142", 2”, 242", 
3”, 4”, 5”, 6”. 
Check the items in the coupon below on 
which you want information. 


291 South St., Newark 5, N. J. 
Representatives in Principal Cities 
iB ek vy ghentios. please send ‘Bulletin 

1-B.”" Also, please send complete infor- 


ate on the following ATLAS products: 
(0 Damper Regulators (1 Reducing Valves 


LATING VALVES FOR E 





AS VALVE COMPANY’ 


MISCELLANEOUS 


44 Non-Extrusion Packing—Described in 

a new folder are the nine design fea- 
tures of Weathered T-Ring packing which 
is said to do away with extrusion damage. 
Has been tested at pressures up to 300 psi; 
available in two types and wide range of 
sizes. The Weathered Co. 


45 Force Feed Lubricators—Catalog L-44 

describes simple adjustment and 
other features of Hills-McCanna force feed 
lubricators. Provides data on sizes avail- 
able, instructions for ordering; shows typi- 
cal installation photos. Hills-McCanna Co. 


46 Corrosion in Unit Heaters—New 12- 
pg booklet contains technical infor- 
mation under headings as “What is cor- 
rosion,” ‘‘What prevents corrosion,” ‘What 
metals are vulnerable to corrosion,” ‘‘Se- 
lection of proper unit as important as ma- 
chinery for production line.” Contains il- 
lustrations of cast-iron ‘‘fin’” type unit 
heaters and installation views. D. J. Mur- 
ray Mfg. Co. 


47 Water Filter and Grease Extractor— 

Illustrated folder describes the clean- 
ing ease, low cost operation and other 
features of Blackburn-Smith filters for in- 
dustrial and general service. Widely used 
for removing foreign matter from supply 

water for laundries, chemical plants, food 
plant; also filtering suspended lubricants 
from condensed age 9 returns. The 
Blackburn Smith Mfg. 


48 ey ess aA Chart—New 16 

g Quaker Packing catalog and spe- 
cifcation chart provides helpful tips for 
maintaining stuffing boxes in steam, hot 
and cold water, brine, ammonia, oil and 
other services. Data is well organized, easy 
to use. Quaker Rubber Corp. 


49 Rust - Preventive Oils— Well ilhus- 
trated, 40 pg booklet tells where and 
how to use Shell rust-preventive oils to 
lubricate machinery wherever moisture is 
a factor. Protective coatings range from 
thin transparent oil films to heavy, abras- 
ion-resistant surfaces. Shell Oil Co. 
50 Stopping Wall Leaks—lIllustrated bul- 
letin tells how and where Filextite 
can be used to stop leaks and water seep- 
age in basements, elevator pits, tunnels, 
dams, retaining walls, etc. Flexrock Co. 


51 Induced Draft Cooling Towers—Bul- 
letin No. 600 tells about the size, 
capacities, typical performance reports of 
Binks induced draft cooling towers. Used 
indoors or outdoors for air conditioning, 
water jacketed machinery, industrial proc- 
essing. Binks Mfg. Co. 
52 Data on Industrial Hygiene—lIllus- 
trated folder tells about Oakite Tri- 
San for maintaining sanitation require- 
ments in factories and service establish- 
ments. In one operation it cleans, de- 
stroys odors, disinfects the surface; Maer nd 
used in bakeries, cold storage p lants, 
shower stalls. Oakite Products, Inc. 
Metal-Asbestos Gaskets — Condensed 
catalog-type folder offers construc- 
tion details and specification data for Ajax 
spiral wound gaskets. Includes boiler hand- 
hole, manhole, tubecap and other boiler 
accessory gaskets; self-centering gaskets; 
flange gaskets with solid steel reinforcing 


ring; manhole gaskets with wire ga 


pressure groups up to 3500 psi. 


Gasket Co. 
54. 


floors and driveways in industrial plants; 


Floor Maintenance Problems—Illus-, 
trated folder pictures 15 different; 
problems relating to the maintenance of; 





suggests a specific type of Stonhard fo 

taking care of the ruts, cracks and leaks. 

Stonhard 

55 Chemical Scale Removal—Attractively 
illustrated booklet ‘‘More Power 

scale and sludge from boilers, condensers, 

engine cooling jackets and other heat ex- 


change equipment. Contains results 0: 
typical Dowell applications. Dowell, Inc. 








COCHRANE 
STEAM 
PURIFIER 




















Any low-pressure 


boiler can be 
improved by 
installing a 


Cochrane 


PURIFIER 


H” to get greater capacity 


from low-pressure boilers 
is the problem that confronts 
Operators in many power 
plants all over this country. 
For many years the Cochrane 
Purifier has been one answer 
to this particular problem. In 
some instances boiler output 
has been practically doubled 
after installing Cochrane 
Steam Purifiers or Receiver 
Separators. For example: 


A large industrial plant in Indiana needed 
more.boiler capacity quickly, but 400 b.p. 
was the maximum load that could be carried 
“on the 250 h.p. boiler without danger from 
slugs of water. After installation the owner 
writes: ‘‘We are now carrying 700 h.p. on 
the boiler whereas before installing the 
Cochrane Purifier we were able to carry only 
400 b.p. without carry-over.” 


Write for a copy of Publication 2725 


COCHRANE CORPORATION 
A_DIVISION OF AMERICAN ENGINEERING COMPANY 
3123 N. 17th St., Philadelphia 32, Pa. 





[LJ Temperature (0 Pump Governors 
Regulators C0 Float Valves 
D ——— 2 Oil Control Clocks 
CD Pressure Regu- q —— 
oD Campbell Boiler C) Thermostats 
Feed Water C) Balanced Valves 
Regulators 0 Control Valves 
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5 Aluminum Imagineering Notebook 
Thumb-tabbed in a new 28-pg note- 
book are details on the light weight, cor- 
rosion resistance, high electrical conduc- 
tivity, non-sparking, and other properties 
of aluminum. Also pictures many powe 
plant applications such as stacks, bus con- 
ductors, cable, rotors, switchgear housings, 
process tanks. Aluminum Co. of America. 
57 Hints on Plant Maintenance—Ho 
Lumnite, a special hydraulic cement, 
is used for wear resistant linings in ash 
pits, coal bunkers, steel stacks, baffles, etc., 
is explained in reprint of article “Deterio- 
ration and Maintenance of Power Plant¥, 
Structures.” Atlas Lumnite Cement Co. (4/ 
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“*Masterflex’’ Prefabricated Piping Systems * ‘“Masterweld”’ pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic end 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerizction Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories °* Radial Brick Chimneys. 


THE M. W. KELLOGG COMPANY JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 7,N.Y. 
REPRESENTATIVES 
LOS ANGELES: 609 SOUTH GRAND HOUSTON 2, TEXAS: 402 ESPERSON BLDG. TULSA: PHILTOWER BLOG 
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NEW FROM 
COVER TO COVER! 


JUST PUBLISHED -—For All Engineers, Firemen, Water Tenders, 
Oilers, Operators, Repair Men and Applicants for Engineer’s 


License Examinations. ‘ 
AT YOUR 
FINGER ENDS! 


1001 FACTS 


A Complete Steam Engineer’s Library in One Book 
—1500 PAGES, OVER 1700 ILLUSTRATIONS. 


‘2700 Ready Reference Index Listings 


INSTRUCTIVE INTERESTING MB A DTERS 


65 ILLUSTRATED 


PRACTICAL INFORMATION IN HANDY FORM ...FEATURING: 


Basic Principles — Air —Water— Steam—Heat— Fuels Combustion — 
How a Boiler Makes Steam—Boiler Types—Nature of Boilers—Boiler 
Materials—Properties of Boiler Materials—Tests of Boiler Materials— 
Shell Boiler Construction—Shell Boiler Openings—Water Tube Boiler 
Construction—Strength of Boilers—Boiler Fixtures and Attachments— 
Boiler Accessories—-Boiler Operation—Boiler Repairs—Boiler Calcula- 
tions—Boiler Feed Pumps—Feed Water Heaters—Economizers—Feed 
Water Deaeration—Feed Water Treatment—Feed Water Regulators— 
Injectors—Steam Traps—Safety Valves—Draught—Mechanical Stckers 
—Pulverized Coal Systems—Oil Burners—Condensers—Condenser Cal- 
culations—Steam Jet Air Ejectors—Cooling Ponds and Towers—Evapo- 
rators—Big Boilers—House Heating Boilers—Steam Heating Systems— 
Hot Water Heating—Heating Calculations—Pipe, Fittings, and Pipe 
Fitting—Non-Ferrous Tubing and Fittings—Steam ines—Indicators 
—The Slide Valve—The Valve Gear—Variable Cut Off—Reversing Valve 
Gears—Valve Setting —Hoists— Steam Turbines—Air Compressors — 
Inter and After Coolers—Compressor and Control Devices—Compressor 
Operation—Gas Engine Principles—Diesel Engines—Diesel Engine Per- 
formance—Lubricants—Lubrication—Iinstant Steam. 

COMPLETE 


TO GET THIS ASSISTANCE FOR $ 
PAY | A 
ONLY # MO. 








YOURSELF SIMPLY FILL IN AND 


AUDEL, shers, 
MAIL AUDELS POWER PLANT ENGINEERS GUIDE for free examination. If 0.K. | will send 
you $1 in 7 days; then remit $1 monthly until price of $4 is paid. Otherwise | will return it. 





Calif., Berkeley—Challenge Creamery & Butter Asso- 
ciation, 896 22nd St., plans installation of electric pciwer 
equipment in proposed new dairy products plant, to be 
carried out as a postwar project. A boiler house wili be 
built. Cost reported over $400,000, with equipment. 

Calif., Glendale—Public Service Department has ieen 
granted a priority rating for proposed expansion and im- 
provements in municipal power plant on San Fernando 
Rd., with installation of new turbine-generator and acces- 
sories, boiler, cooling tower, etc., estimated to cost about 
$800,000. Plans will be completed. soon and work placed 
under way. ; 

Calif., Los Angeles—Union Ice Co., 1525 Industrial St., 
has plans for modernization of former ice-manufacturing 
plant at 3629 11th Ave., and will convert for a freezer 
unit. New refrigerating equipment and other facilities will 
be installed. Cost reported close to $53,000. A priority 
rating has been secured and work will be carried out soon. 

ill., Meredosia—Central Illinois Public Service Co,, 
Springfield, Ill., has secured permission from WPB to 
proceed with construction of proposed new steam-electric 
generating station at Meredosia. Initial installation will 
comprise a 50,000-kw. turbine-generator unit, two high- 
pressure boilers and auxiliary equipment. Project will 
include extensions in transmission lines, including new line 
for connection with present station of company at Hutson- 
ville, Ill. Entire development is estimated to cost about 
$10,000,000. 

ll., Venice—Union Electric Co. of Missouri, St. Louis, 
Mo., has secured authority from WPB for proposed ex- 
pansion in No. 2 generating station at Venice, operated 
by Union Electric Co. of Illinois, to include installation 
of new 80,000-kw. turbine-generating unit, two _high- 
pressure boilers with rating of 375,000 lbs. steam per hr., 
and auxiliary equipment. Also will make extensions in 
transmission and distributing lines. Entire program re- 
ported to cost over $5,000,000. 

Ind., Nappanee—Nappanee Utilities Co., has plans in 
progress for expansion and improvements in steam-electric 
power plant, with installation of equipment for expansion 
in steam division, including boilers, stokers, coal-handling 
machinery and accessory apparatus. Cost reported close 
to $125,000. 

Ind., Richmond—Crosley Corp., 1329 Arlington Ave,, 
Cincinnati, Ohio, radio apparatus, refrigerators, etc., plans 
expansion in refrigerator-manufacturing plant at Rich- 
mond as a postwar project, including large addition to 
main production unit. Electric power equipment will be 
installed. Cost reported close to $2,000,000. 

lowa, Carroll—Glidden Rural Electric Cooperative, Inc., 
Glidden, is arranging for purchase of an existing generat- 
ing station in vicinity of Carroll, and will use for power 
supply for rural electric system. Extensions will be made, 
including installation of a 300-kw. generating unit 
auxiliary equipment. Entire project will cost about $150,000. 
Financing has been arranged through Federal aid. 

lowa, Sioux City—Sioux City Gas & Electric Co., Sioux 
City, has secured a priority rating for proposed expansion 
in local Kirk generating station, including installation of 
a 7500-kw. turbine-generating unit, high-pressure boiler 
and auxiliary equipment. Extensions also will be made 
in transmission lines. It is understood that program will 
be carried out at early date. 

La., New Orleans—New Orleans Public Service, Inc., 
New Orleans, plans extensions in Gentilly steam-electric 
station, with installation of new 37,500-kw. turbine-gen- 
erator unit and accessories, high-pressure boiler and aux- 
iliary equipment. Project has been approved by 
and will be carried out in near future. 

Mich., Flint—Chevrolet Motor Division, General Motors 
Corp., 3044 West Grand Blvd., Detroit, Mich., plans power 
plant in connection with proposed new assembling works 
at Flint, using portion of 100-acre tract of land near Flint 
city limits, recently acquired. Assembling plant will com- 
prise several large units, approximating 1,000,000 sq. ft. 
with machinery and facilities, including electric power 
equipment, for large output. Project will be a postwar 
development and is reported to cost in excess of $6,500,000. 
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Roller Chain is manu- 
factured in all stand- 
erd sizes from %" to 
2%" pitch, in single 





It’s Union Chain Lightning 


ke Maybe this is stretching a figure of speech to the breaking 

point, but some first-time customers tell us that we have been 
able to banish their chain problems just asa severe electrical storm 
clears the heavy ominous atmosphere on a hot summer's night. 


And if we have, it is doubtlessly because Union specializes on 
chain, confining ourselves to the manufacture of a complete line 
of steel chains, sprockets and flexible couplings. We are interested 
in each application cf our chain and check to be sure it is prop- 
erly installed and correctly lubricated. No wonder Union Chains 
often last longer than their buyers expect. 


Ours is one kind of Chain Lightning you need not fear. Call in 
Union on your next chain requirement and watch for Union 
Chain Lightning to strike. 


The Union Chain and Manufacturing Company Sandusky, Ohio, U. S. A. 


Catalog A-2 cov- 

ers Drive and Con 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov 
ers Flexible Couplings 
Ask for your copies 





Cuains 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable Iron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size °s in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
1! in. to 4 in. pitch 
* 
SilentChainand Sprockets 
All sizes 2sin.to 1'2in. pitch 
* 
Flexible Couplings 


Roller chain type 
Silent chain type 














July, 1945-— POWER PLANT ENGINEERING — Chicago, III 











How to 





select . operate . maintain 
the right controller for 


your electric 


motor power 


Here is your controller guide for selecting and using the control appa- 
ratus that will best harness your electric motor power to your load re 


quirements. This book takes the gu 


ess-work out of control purchases and 


presents the operator with all the facts on controller operation and design. 


Hundreds of diagrams, illustration 
with a simple, direct text, instruct 
of control on each detail of proper 


Just Pu 





CONTROLLERS 


| Mes : 
_ ELECTRIC MOTORS 











s, curve charts and tables, together 
operating men, engineers, purchasers 
selection, operation and maintenance. 


blished! 
Controllers 


for 


2 


Electric 
Motors 


By Henry Duvall James 


Consulting Engineer, Pittsburgh, Pa. 


and Louis Edwin Markle 
Design Engineer 


324 pages, 62 x 93/4, 276 figures, 6 tables, $3.50 


This book brings you up to date 
uses of the electron tube, 


magnetic contactors, 


on the latest control apparatus—new 
time-limit method of 


acceleration, development of plugging control, and of the Regulex, Amp- 
ledyne and Rotorol, and new types of time-delay overload relays. Here is 
analysis of popular commercial types, and most successful methods of 


accelerating motors, speed control, 





CHAPTERS 


Functions and Types of Control 
How to Read Controller Diagrams 
How to Make Controller Diagrams 
Magnetic Contactors 
Starting Characteristics of Motors with 
Different Methods of Control 
Methods of Accelerating Motors 
Methods of Speed Control 
Control for Special Applications 
Mechanical and Dynamic Braking 
Regeneration 


mechanical and dynamic braking, 
regeneration, and voltage control 
for d-c motors, with special sec- 
tions on protective devices, na- 
tional codes, installation and main- 
tenance, and future control de- 
velopments. 


Detailed information on: 


Functions, types, advantages and 


Voltage Control for Direct-current Motors * of ° 


Series-Parallel Control and the Electro- 
pneumatic Contactor 

Adjustable-speed Alternating-current Mo- 
tors of the Wound-rotor Type 

Types of Resistors 

Manual Controllers 

Direct-current Magnetic-contactor Con- 
trollers 

Alternating-current Controllers 

Synchronous-motor Contro! 

Electric-tube Control 

Protective Devices 

National Codes, Installation, and Mainte- 


nance 
Future Control Developments 





tors; De-ion principle of arc rup- 
turing; Use of two power tubes to 
give more uniform d-c power; 
Time-limit methods of accelerating 
tors; Motor-g 1 of 
motor voltage; New types of time- 
delay overload relays, etc., etc. 


See it 10 days FREE 











McGRAW-HILL 
ON-APPROVAL COUPON 
5 


| McGraw-Hill Book Co., Inc., 330 


W. 42nd St., New York 18, N. Y. | 


| Send me James and Markle’s Controllers for Electric Motors for 10 


days’ examination on approval. 


| orders.) 


| City and State 
Company 


| Position 


In 10 days I 
few cents postage, or return book postpaid. 


will send $3.50, plus 
(Postage paid on cash | 





Mich., Monroe—Monroe Auto Equipment Co., aut: mo. 
bile parts and specialties, plans installation of ele-tric 
power equipment in new one-story addition, to be ca: ried 
out as a postwar project. Cost about $125,000, with ma- 
chinery. B. D. McIntyre is president. 

Minn., Moorhead—Municipal Water & Light De>art- 
ment, 617 Center Ave., has tentative plans under advise. 
ment for expansion in municipal steam-electric gener: ting 
station, including installation of a 3000-kw. turbine gen. 
erator, boiler, stoker and auxiliary equipment. Proyosed 
to arrange fund of about $110,000 for project. 


Minn., St. Paul—Minnesota Mining & Mfg. Co., 900 
Farquier Ave., cellulose products, roofing granules, etc., 
has plans maturing for new one-story addition, about 
400,000 sq. ft. floor space, for manufacture of cellulose 
adhesive tape, with machinery for large output. Electric 
power equipment will be installed. Project will be a posi- 
war development, and is reported to cost over $2,000,000, 
Toltz, King & Day, Inc., Pioneer Bldg., St. Paul, is 
architect and engineer. 

Miss., Hattiesburg—Mississippi Power Co., Gulfport, 
Miss., has preliminary plans under way for expansion in 
steam-electric generating station on Leaf River, near 
Hattiesburg, known as Plant Eaton, forming second unit 
of plant. Installation will include a turbine-generator 
unit, boiler and auxiliary equipment. No estimate of cost 
as yet announced. 

Ohio, St. Marys—St. Marys Woolen Mfg. Co., plans 
installation of electric power equipment in new two-story 
mill addition, about 75 x 110 ft., reported to cost over 
$85,000, with machinery. Project will have a priority 
rating. Lyman Strong, Lima, Ohio, is architect. 

Ohio, Tiffin—American Radiator & Standard Sanitary 
Corp., Tiffin, plans installation of electric power equip- 
ment in new one-story addition to local vitreous china 
plumbing fixture plant, about 120 x 400 ft., reported to 
cost over $180,000. Project will be carried out at a post- 
war development or as soon as equipment and materials 
are available. Main offices are in Bessemer Bldg., Pitts- 
burgh, Pa. 

Okla., Tulsa—Public Service Co. of Oklahoma, Tulsa, 


_ plans expansion in local steam-electric generating station, 


with installation of a 20,000-kw. turbine-generating unit, 
high-pressure boiler with rating of 250,000 Ibs. of steam 
per hr., and auxiliary equipment. A priority rating has 
been secured. Company is planning a postwar expansion 
program for transmission and distribution lines, including 
about 250 mi. of rural electric system. It is understood 
that a fund of about $5,000,000, is being arranged for 
entire development. 

Pa., Emlenton—Quaker State Oil Refining Co., Oil City, 
Pa., has plans under way for extensions and improvements 
in boiler plant at Sterling Oil Division plant, Emlenton, 
including installation of additional equipment for increased 
capacity. Cost reported over $100,000, with equipment. 

Pa., Midland—Crucible Steel Co. of America, Inc., Mid- 
land, plans installation of electric power equipment in new 
one-story addition to local mill, reported to cost over 

00,000. Project will have a priority rating. Main offices 
of company are at 405 Lexington Ave., New York, N. Y. 

Pa., Pottsville—D. G. Yuengling & Son, Inc., plans new 
boiler house at local brewery, with installation of boilers 
and auxiliary equipment for large capacity. Cost reported 
close to $80,000, with equipment. Albert C. Wood, Stock 
Exchange Bldg., Philadelphia, Pa., is consulting engineer. 

Texas, Denton—Water and Light Department, North 
Elm St., plans expansion and improvements in municipal 
power plant, with installation of additional equipment for 
increased output. Also will make extensions in primary 
and secondary lines, with service connections and other 
operating facilities. Proposed to arrange fund of about 
$800,000 for program. 

Wash., Naches—Pacific Power & Light Co., Portland, 
Ore., plans rebuilding of portion of hydroelectric gener- 
ating plant at Naches, recently damaged by fire, with loss 
reported over $100,000, including equipment. It is under- 
stood that a priority rating will be secured. 

Wis., Racine—Twin Disc Clutch Co., 1328 Racine St. 
Racine, clutches, power take-off units, etc., plans installa- 
tion of electric power equipment in new one-story addi- 
tion, about 25,000 sq. ft. floor space, reported to cost over 
$100,000, with equipment. Application has been made 
for a priority rating. Frank J. Hoffman, 201 Sixth St, 
Racine, is architect. 
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A Simplified % Strainer . . 


designed to give you more for yo 


Here is a duplex strainer which does a thorough job of 
removing dirt and other foreign matter from oil, water and 
other liquids, yet is moderately priced. Design simplifications, 
standardization and construction economies all contribute to 
making this new strainer outstanding in many ways. 


Check These Features: 
DUPLEX DESIGN— 


permits each strainer to be cleaned without flow inter- 
ruption. 


ONLY 1 VALVE— 

single shut off cock with double-port provides continu- 
ous flow during switch-over and is pressure balanced 
for easy operation. Steel spring takes up any plug 
wear and insures against leakage. 


VERTICAL BASKETS— 


allow continuous flow while cleaning. Dirt is collected 
in the basket which is easily removed without loss of 


fluid. Strainer free area is a minimum of 5 times 
pipe area. 


SINGLE-SETSCREW CLAMPS— 
quickly removable, yet seal basket chambers tightly. 


PACKING GLANDS— 
nut-and-stud type, easy to adjust and will not corrode 
and “freeze.” 


PLUG DRAINS— 
on basket chambers for draining fluid from unit. 


Made of cast bronze, these SK Duplex Strainers are designed 
for pressures up to 125 psi, in pipe sizes from % to 2 
inches. Being light-weight, they need no support other than 
the pipe line. 


Other SK Strainers are made in cast iron for pressures 
up to 250 psi or steel for pressures up to 600 psi and 
sizes up to 6 inches. 


SCHUTTE & KOERTING CO. 


WManufacturing Engineers 


1156 Thompson St., Philadelphia 22, Pa. 


JET APPARATUS © CONDENSERS AND VACUUM PUMPS © HEAT TRANSFER EQUIPMENT 
VALVES © ROTAMETERS e@ FLOW INDICATORS © GEAR PUMPS e STRAINERS 
OL BURNING EQUIPMENT © SPRAY NOZZLES AND ATOMIZERS @ RADIAFIN TUBES 
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Davis Turbine Bleeder Non- 
Return Valves with auxiliary oil 
cylinder close automatically in case 
of oil system failure, overspeed or 
reverse flow. Action of auxiliary 
oil cylinder and “hammer-blow” 
effect of spring pressure assure 
quick, sensitive action, and posi- 
tive closure. 





























Davis Non-Return Valves are 
simply constructed; flow resistance 
and pressure drop are minimized. 
There is immediate valve action if 
flow is reversed. Outside counter- 
weight lever gives visible action— 
affords a ready means of hand 
testing. 


Bulletin No. 101A _ describes 
Davis Back Pressure, Exhaust Re- 
lief, Stop and Check, Non-Return gow type turbine 
and Relief Valves. Ask for it.  bleeder. non-return valve 
DAVIS REGULATOR COM. Sit Sor ae 
: . Washtenaw Ave., 


Chicago 8, Illinois. Below—Davis Multi-Disc 
Non-Return Valve. For 


SYNONYMOUS { Heat Transfer Equipment ee Saas 
O H ER DAVIS NON- pose Pic soll ressure drop. 
TERMS 4 P 

) PATTERSON-KELLEY RETURN VALVES 


Patterson-Kelley is an engineering as well as a manu- 
facturing organization, designing heat transfer units 
of many types to customers’ requirements. We bring 


to the problem of heat transfer a thorough under- 





standing of its underlying principles. 

If your designs with specifications are available, we 
will be pleased to quote. However, if the equipment 
is only in the planning stage, the benefits of our 
experience in thermal or mechanical design are 


yours for the asking. 





a 1880 @ Ww 

SZ, 7 

A — Davi t Bal d 

rut PATTERSON - KE Check Valve ~ Comesalenced 
~ straight flow type. 

Main Office and Factory Right—Davis No. 105 Screwdown 


Check Valve. Internal dash — 
WARREN STREET, EAST STROUDSBURG, PA. through bolted bonnet—bronze a 
BOSTON 16, 96-A Huntington Avenue + NEW YORK 17, 101 Park Avenue pr eo A a aro 
PHILADELPHIA 3, 1700 Walnut Street * CHICAGO 4, Railway Exchange Building 


Representatives in All Principal Cities 
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Not Acids...Alkalies... Abrasives 


McALEAR NO. M-1455 Corrosion and 


nor Suspended Solids can Corrode, Abrasive Proof Diaphragm Valve. 


Pressures to 150 Ibs. Temperatures to 


Abrade or Jam this 150° F. Sizes 14" to 6” 


This valve—not yet 1 year old—has already re- 
placed more expensive valves in a goodly number 
of chemical plants, industrial plants, mines, sew- 
age disposal plants, water works, paint factories, 
paper mills, food processing and other industries. 
It has proved practically indestruct- 


ible in service with upwards of 100 Below: PILOT OPERATED TYPE controlling flow rate, 
acids, alkalies, abrasives and sus- backwash and rinse cycles in Mid-West industrial plant 


pended solids. 
Trouble- Free 


HIS VALVE cannot freeze in out- 

door service—has no stuffing box 
—requires no repacking. It does not de- 
pend on metal-to-metal contact for closure. 
Hence cannot leak and never requires re- 
seating. Positive shut-off is provided by 
diaphragm—even when solids are trapped 
on the seat. 

Installable in any position without 
danger of leaks. Special types may be oper- 
ated from remote points by air or water 
pressure, controlled by automatic time- 
clock or pilot. For Diaphragm Valve Bulle- 
tin giving complete data, write Automatic 
Control Division, Climax Industries, 1915 
S. Western Avenue, Chicago 8. 
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ARMORED FLOORS 


ONCRETE floors disintegrate not only from 

abrasive wear due to heavy trucking, but also 
because of continuously wet conditions and attack 
by acids, oils and greases. 

The quality of STONHARD STONPACH is 
such as to withstand abrasive wear and deteriora- 
tion and to form a coat of armor on the surface 
of the floor itself. 

In repairing busy factory floors, there is a 
limited amount of time in which the work can be 
done and in most cases it is inconvenient to move 
machinery and equipment. The use of STONHARD 
STONPACH for repairing ruts and holes in floors 
under these conditions provides the easiest and 
quickest way to re-establish a working area to 
profitable use. 

A STONHARD STONPACH floor or repair 
can be placed at the close of the day and be ready 
for traffic the following morning. 

No expert labor is required to apply 
STONHARD STONPACH .. . any man capable 
of handling a trowel can do the job. 





TRIAL OFFER 


We will send a drum of STONHARD STONPACH 
on trial to any responsible firm or institution —test 
its performance for 30 days under actual working 
conditions — if not satisfactory, we will cancel our 
invoice. 


STONHARD COMPANY 


Building Maintenance Materials 


Serving the Railroads, Utilities and Industries 
Since 1922 


CAr, 
401 N. BROAD STREET ||SWE 

















Do Away with Dangerous 


LADDER WORK 


Stop climbing _lad- 
ders to open and 
close those “high-up” 

valves. Equip them 
with Babbitt Sprock- 
et Rims and you can 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard against acci- 
dents. Now is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A 


Babbitt 


——Adjustable=— 


SPROCKET RIM 
with Chain Guide 











FAST ACTION 
HIGH CAPACITY. 


Bare Bucket Steam? 204d 


This trap removes condensate from steam supply lines to 
‘pumps, engines, turbines and separators and i is preferred 
by laundries, textile, and plastic industries. It can be 
‘adapted to the highest commercial steam pressures ond 
femmperatores and can be inspected without disturbing pipe. 
‘connections. Integral strainer protects the mechanism, Sizes 
MY to 2”, pressures up to 900 Ibs. Ask for Catalog No. 350, 


PHILADELPHIA 8, PA. 


Mail NOW 
for more detailed STONHARD COMPANY 
information and new 811 Terminal Commerce Bldg. 
E folder. TET asey Philadelphia 8, Pa. 
FRE s"" Please send us ur new folder, 
Wet Floor Fi. 


**Dangerous Wet Floors,’’ and more 
detailed information on STONHARD 


STONPACH. 
SARCO COMPANY, INC. 


ae SAR 
ADDRESS ; « 475 Fifth Avenue, New York 17, N.Y. | 


CITY ' SAVES STEAM SArco CANADA, LTD.. 85 Richmond St. W.. TORONTO, ONT. 
183 
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This quick drying iron repair cement, applied 
tonight, can be safely trodden on or wheeled over 
tomorrow morning. What’s more, patches made 
with it stick firmly in place —and last. For 
Smooth-On expands slightly as it hardens, adher- 
ing tightly to surrounding surfaces. 


Cracks, holes and ruts in concrete never stand 
still, Don’t wait for them to spread and enlarge 
and cause accidents — start using Smooth-On 
Quick Patch NOW. Inexpensive. Easy to use. 
Just mix to a putty with water and apply. Order 
Smooth-On No. 7B Quick Patch in 5-lb., 25-lb. 


and 100-Ib. sizes. 
ie 4 ie a QUICK PATCH FOLDER, 
REPAIR HANDBOOK 
Send coupon for descriptive Quick 

Patch folder and receive also the free 
40-page Smooth-On Repair Handbook 
showing ingenious repairs to plant and 
home equipment made with the other 
Smooth-On Cements. 170 diagrams. Pocket 
size. 
1—- Fill Out and Mail NOW.—, 


| Smooth-On Mfg. Co., Dept. 31, | 
| 570 Communipaw Avenue, 

Jersey City 4, N. J. | 

| 


1}: Please send me Quick Patch folder and 
}1 Smooth-On Repair Handbook. 


| Name 
| Address 


The Iron Repair Cement of 1000 Uses 





: MERCURY SWITCHES BY MERCOID = 
HAVE THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 


: > 
THEY ASSURE FULL Way “7017S > USED EXCLUSIVELY 
PROTECTION AGAINST = IN ALL.TYPES OF 
SWITCH TROUBLES MERCOID CONTROLS 


DA (Double Adjustment) 
Pressure Control 


MEANING 
BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 
FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILL 


SeTTF SSS Ves SsesseSeseseSFsseSesSSSSSSessessessssssesssssue 


, FUEL CONSERVATION “% 
BEGINS IN YOUR BOILER ROOM 
USE THE PORTABLE 


FYRITE 


To Reveal Fuel Waste 
INSTANTLY! 


The FYRITE Indicator makes accurate CO; 


nical knowledge. NM 


0. n Indicator designed on same priv 
cinle alee. available. Send for Leaflet 7H. 





RETURN THIS COUPON FOR puLLETIN | 
ON FYRITE CO2 INDICATOR 


4 82° COMPLETE 


WITH INDUSTRIAL 
TYPE FLUE FILTER 








BACHARACH 
Industrial Instrument Co. 


BENNETT 
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64 Seventh Ave., New York 11, N.Y. 


Factories in Newark, N. J. and Montreal, Canada 
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NOT YET bur definitely coming! 


All the packings you want, together 
with Industrial Rubber Gootis— — Belt. 
ing, Hose and moulded articies— 
just the type of products needed to 
keep industry humming. 

Right now this seems too good io be 
true. Indications, however, point to 
considerable more production being 
available for civilian needs when we 
can again give that type of service 
to our thousands of accounts to whom 
speed and promptnessmean somuch, 
It is good policy to keep on asking 
for Quaker—the name that stands 
for Quality Packings and Industrial 
Rubber Products. 





QUAKER RUBBER CORPORATION 


._Manufacturers INDUSTRIAL RUBBER PRODUCTS 
PHILADELPHIA 24, PA. +» NEW YORK 7 « CLEVELAND 15 « CHICAGO 16 e« HOUSTON 1 
Western Territory 
QUAKER PACIFIC RUBBER COMPANY « ' SAN FRANCISCO 5 e LOS ANGELES 21 


GIVE WEREGMNMNNNE | T20AY 08 POST-WAR/ 


iT) =e 
TRIAL (iam 
NEW PLASTIC FLOOR 





PATCH SETS INSTANTLY J. fated Mah Vifuae 


Tamp! Truck Over! No Traffic Delays! Lil UIDOMETER z 
Flexrock offers a new plastic repair material which is luke gauge 





ready for traffic almost the moment it’s put down. 


There is no waiting. Simply shovel INSTANT-USE “THEYRE ALWAYS DEPENDABLE’ 


into the hole or rut—tamp—and your floor is restored 
to solid smoothness. Tough INSTANT-USE bonds tight 100% automatic. 


to old concrete, makes long-lasting heavy duty patch. 
Withstands extreme loads. Keep a drum on hand for No pumps, valves, or auxiliary units needed 
emergencics. Immediate shipment. to read them. 
REQUEST DESCRIPTIVE FOLDER Models available for either remote or direct 
and Details of FREE TRIAL OFFER readings. 


Accuracy unaffected by specific gravity of 
i tank liquid. 
Approved by Underwriters’ Laboratories for 
FLEXROCK COMPANY Sarees ementaes Heyes. 
3623 Filbert St:, Philadelphia 4, Pa. Write for complete details. 


Please send me complete INSTANT-USE infor- 
tHE LLQUIDOMETER cox 


mation and details of FREE TRIAL OFFER — no 
obligation. ; 
sp-3| SKILLMA AN AVE., LONG ISLAND CiTY, BY 
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a PUMP GOVERNORS 


<7 Give 
ing , 
ay" i 4 PRESSURE CONTROL 
| 
i hi for Boiler Feed, Fuel Oil and Fire Protection Pumps 


Reciprocating or Turbine Driven 





MECHANICAL TRANSMISSION of the slightest change in pump 
discharge pressure exerted on the metallic diaphragm at this 
point (1) through yoke (2) to the lower steam diaphragm and con- 
trolling valve results in an instantaneous steam pressure ‘change 
to the piston-operated main valve and to the pump. 


A LARGE CORRECTING FORCE is created by even a small pump 
pressure variation by the positive action of the controlling valve 
(3) employing high inlet steam pressure and the piston-operated 
main valve. Total diaphragm travel is small and only .001” to .002” 
movement will vary steam chest pressure to pump sufficiently to 
maintain constant discharge pressure. 


HE operation of the Leslie Pump Governor is 

simple, smooth, and positive. The pump discharge 
pressure is easily adjusted or “set” by the conven- 
ient handwheel at the top, equipped with lock nut. 
After adjustment, the smallest variation in pump 
discharge pressure actuates the two diaphragms and 
the piston-operated main valve controlling the steam 
supply to the pump. 

The Leslie Pump Governor thus automatically as- 
sures constant and positive pump discharge pressure 
during all load changes, and especially where fast, 
correcting action is required. Minimum maintenance, 
due to absence of stuffing boxes and bellows. 


FEATURES 
OF THE LESLIE PUMP GOVERNOR 


Self-contained. Single-seated. corrosion and wear-resistant 
Monel Metal diaphragms(no material obtainable (stain- 
ee . bellows or packing glands). less steel hardened wearing 
leslie Pump Gov- I All wearing parts renewable parts and special heat resist- 
emors controlling ; - a without removing Governor ant springs) is furnished as 
Fuel Oil Pumps : from pipe line (100% inter- standard in all pump 
at the New York changeability), The most governors. 

Dock Company, 

Brooklyn, N.Y. 








This Company also uses standard Leslie Steam Pres- 
sure Reducing Valves, Leslie Pressure Controllers, and 
leslie Diaphragm Regulating Valves. 


® Improved production facilities assure 
Prompt shipment—most items 10 to 30 days 


FOR COMPLETE DATA 
BULLETIN 403A 
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- - - Bulletin on 
Boiler Water Chemical 
Treating Units........ 


@ Tells how to protect boilers against cor- 
rosion and pitting ... prevent scale, control 
alkalinity, remove dissolved oxygen. 


@ Tells how Sodium Sulfite should be fed 
... how other chemicals should be fed... 
why two systems are used in combination 
for best results. 


e Describes simple, complete ‘‘Packaged”’ 
units to meet above requirements ...a 
brand new Milton Roy development. 


e@ Contains selection tables from which to 
choose units of proper capacity for single 
or multiple boilers operating over a wide 


‘range of pressures and make up water 


212 


requirements. 


@ This bulletin is ‘‘must’’ reading for every 
power plant operating engineer. Send 
for it. . 


MILTON Foy PUMPS 


1337 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18° PA. 
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“7 from contact with th 


Write for Descriptive Bulletin. : 


_ een 
GARRATT-CALLAHAN CO. 


Established 1904 
OF ILLINOIS OF NEW YORK, Inc 


59 East Van Bure t 1328 Broadway 
Chicag New York City | 


OF CALIFORNIA 
148-156 Spear St 
San Francisco § 











In modern Central Station design, Engineers familiar with their ac- 
curate sizing, automatic refuse removal, and low overall operating 
cost, usually locate Bradford Coal Breaker and Cleaner Equipment, 
somewhere between the Track Hopper and the Bunkers. 


There are over 50 of these installations in the U. S. A., and 3 more 
in process. 
The cut shows a “Pennsylvania” Bradford installation, which has 


prepared over 10,000,000 tons of coal, at nominal power and negligible 
maintenance cost. 


The installed capacity of ‘Pennsylvania’ Coal Preparation Equip- 
ment, at home and abroad, now approximates 300,000,000 tons per 
annum. 

We Will Be Giad to Furnish Performance Data. 


New York @ Pittsburgh PENaRAN ] A ¥ Pg Mog 7 
Chicago @ Los Angeles § CR PANY Works, London 


1706 Liberty Trust Bidg., Philadelphia 7, Pa. 


COAL PREPARATION 
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’ Paste THIS in your - 
| handbook, Mr. Engineer! 


FARRIS Handwheel Relief Valve 
No. 1450, for frequent changes 
of relief pressures. Special con- 
struction to withstand excessive 
weor of continual adjustment. 
Sizes 2” to 8”, 


FARRIS Safety Relief Valve 
No. 2175. Full nozzle port, hi- 
lift. Steam Separotor Bell. Pres- 
sures to 600 Ibs. at 750° F. 
Sizes %” to 6”. 


FARRIS engineers have been called in on so many special 
valve jobs that we often wonder “WHAT NEXT!” Minor pressure 
technicalities and major valve engineering projects alike —we 
have built accurate, dependable safety and relief valves for all of 
them. Of course we're proud of that record+we are only human! 

And as we designed and built those special FARRIS valves for 
new industries, new processes, new products ... we added most 
of them to our regular line of valves. So today, it’s a good bet 
that among the FARRIS collection of all types, sizes, and metals, 
there is the very valve which will exactly meet your requirements. 

But if WE have any doubt about that, we will custom build a 
valve especially for your job. And we'll be glad to do it, because we 
may find that we can add your new FARRIS valve to our already 
extensive line . . . so we'll mutually benefit from your problem! 

Now, don’t you agree . . . that makes good business sense? 
Why not write today for our Specifications Bulletin? 


FARRIS ENGINEERING COMPANY 


380 Commercial Avenue, Palisades Park, N. J. 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their 
jobs. They are the men who are equipped with a thorough-going and 
growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. 

selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few minutes 
a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever sO com- 
plete—so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 


working in the plant by your side and giving you the benefit of his vast |. 


knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library 
FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 


on the job. 
See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


V/, McGRAW- HILL \W 
FREE EXAMINATION COUPON 
| 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


City and State 


Position PPE—7-45 


DRO EN Sa ee Se SR A SS Se Se cm cee commen eee ome comme come? 


| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
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COILS, BENDS 
ASSEMBLIES 


for 
CHEMICAL PROCESS 
OPERATIONS 


Illustrated above is a large Be sure to call on Rempe to 
chemical lead coil and steel tank design and build your Coils, 
enclosure designed and built by Pipe Bends and Assemblies—all 
Rempe. Our method of lapping metals—all purposes. Let our 
lead pipe ends over steel flanges engineers help you. Send full 
eliminates possibility of contam- details for recommendation and 
ination. quotation. Prompt deliveries. 


ee ee ee 


344 No. Sacramento Blivd., Chicago 12, Ill. 














Before you buy. 


ash these questions: 


1—Is the Underground Pipe Conduit 
Properly Supported? 

2—Will it sag and permit the formation of 
condensate pockets? 


THERM-O-TILE 


“ Reg. U. 8. Pat. Off. 
UNDERGROUND PIPE CONDUIT 


cannot sag. The “Spread Footing” Foundation (see 
photo below) holds the original grade PERMA- 
NENTLY. Yes, Therm-O-Tile IS Properly Supported. 


Bulletin 381 tells ail 

Sietautenss saaneeed Ws 

adva SS y 

Therm-O-Tile. Ask for a 
copy. 


Sold and installed by Johns-Manville Construction Units in 
all Principal Cities. See Sweet’s Architectural File, or, 
The Heating Guide. 


H. W. PORTER & CO., Inc. 


829-E Frelinghuysen Ave. Newark 5, New Jersey 
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* So great has been the interest in the new Sterling Viking Diesel that we have 
already set up production line methods of manufacturing this advanced streamlined 
engine. This means we can accept orders now for early delivery of this modern im- 
proved power plant for operating electric generators, water pumps, draw bridges, dam 
sluices, shovels, bulldozers, snow plows and many other power applications. Sterling 
engineers will gladly cooperate in planning installations of 
the Sterling Viking Diesel best suited to your particular 
requirements—six or eight cylinder; supercharged or un- 
supercharged. Write for illustrated engineering bulletins. 


Other Sterling engines—gasoline, gas, butane and Diesel, 
from 85 to 1800 horsepower—also available. 


“KEEP BUYING WAR BONDS” 





STERLING ENGINE COMPANY, 1272 NIAGARA ST., BUFFALO 13, N. Y. Offices in New York, Washington and Chicago 
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| : 
-(D UNIT PULVERIZERS 


IN THESE 
INDUSTRIES 


Sims-Pettibone pulver- 
izers have a wide back- 
ground of application 
and performance behind 
them. Consult SIMS to- 
day for operating facts 
and figures to prove their 
economy and dependa- 
bility. Write for booklet. 








Furniture Plants 

Railroads 

Mill Plants 

Hospitals 

Chemical Plants 

Dye and Finishing 
Plants 

Silverware Manufac- 
turer 

Water Works 

Oil Refineries 

Lime Plants 

Asbestos Products 

Schools 

Sewage Plants 


‘Cotton Mills 


Write for 
Catalog 


Greenhouses 
‘Tanneries 

Tanning Extracts 
Forge Plants 

Sugar Refining Plants 
Brick Kilns 
Laundries 


Cordage Works 
Breweries 

Cork Plants 
Wire Works 


Iron and Steel Proc- 
essing Plants 








S-P UNIT PULVERIZERS ARE FIRING: 


H. R. T. Boilers 


Tar and Pitch Stills 


Dp. ili * 





Rotary Kilns or Dryers Water Tube Boil 
Wood Refuse Furnace Shaft Lime Kilns 
Brick Kilns 


E 
Re’ y * 


Continuous Oil Stills Sewage Sludge Dryers 


Batch Type Oil Stills Bone Charcoal Kilns 


THE SIMS COMPANY ¢ BOX 1096A « ERIE, PENNSYLVANIA 


SIMS eat Recovery 


Products 


HEAT EXCHANGERS @ EXHAUST GAS BOILERS @© ENGINE SILENCERS @ STORAGE WATER HEATERS 


Oll HEATERS @ OIL 


COOLERS @ FEED WATER HEATERS AND UNIT TYPE 


PULVERIZERS 





BLACKMER ROTARY PUMPS 2c 
CcOsT 
CUTTERS 


HAND PUMPS and POWER PUMPS are 
SELF-ADJUSTING FOR WEAR 


The “Bucket Design” 


swinging vanes automatically compensate for wear. 


When the “buckets” finally wear out, a simple replacement job restores’ 
the pump to normal capacity. 


THIS MEANS LOWER PUMPING COSTS 
Write for Bulletin No. 306 — Facts About Rotary Pumps 


2010 Century Avenue 


POWER PUMPS-HAND PUMPS.- EZY-KLEEN STRAINERS 


COLD PIPE,CONDUIT and TUBE BENDING MACHINES 


motor operated:- 14 to 8" inclusive. Now indispensable to contractors, 


a es \% to 6" inclusive; 
12 shipbuilders, ordnance plants and thousands of others. These machines 


will be essential also in industrial conversion after the war. 


1 2, 000 customers — and more — 


can testify to the indispensability 
of “American” machines. Here are 
@ few users: Bureau of Ships, Wash., 
D. C.; Henry J. Kaiser Co., Calif.; Pacific 
Bridge Co.; Bethlehem-Hingham Shipyards; 
Hercules Powder Co.; Stone & Webster; 
E.1. Du Pont de Nemours & Co.; Crane Co. 


LMmericun 


INC 





Quick 





Deliveries 7 


63 PEARL ST. 
BOSTON, MASS. 


BLACKMER PUMP COMPANY 


Grand Rapids 9, Michigan 





C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
® 
STEAM EJECTOR TYPE VACUUM. PUMPS 
e 
MECHANICAL DRAFT WATER COOLING TOWERS 
® 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 
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CHOSEN FOR 
VICTORY " = 
AND LIBERTY SHIPS 


Pye. Heat Transfer Equipment is proving its 
efficiency, rugged construction and economical 
maintenance on scores of Victory and Liberty Ships. 


The U. S. Maritime Commission selected Paracoil Feed Water 
Heaters as standard equipment on all Liberty Ships, and Paracoil 
Self-Cleaning Fuel Oil Heaters as sesidaad equipment for the 

ump and heater assemblies illustrated, on more than 500 
Victory Ships. 

Davis Engineering Corporation has built more than 1800 
Paracoil Feed Water Heaters for the Liberty Ships and more 
than 1500 Paracoil Self-Cleaning Fuel Oil Heaters for the 
Victory Ships. 

Paracoil Self-Cleaning Fuel Oil Heaters were preferred by 
the U. S. Maritime Commission because of the exclusive self- 
cleaning feature, high heat transfer rates, and small size. The 
heating surface of these heaters can be regularly cleaned while 
the heater is #2 operation, an important feature not possessed by 
any other heat exchanger. Disconnection of piping and disas- 
sembly of heater for cleaning is not necessary. 


Cleaning is accomplished: without the mess customarily 





attendant, at a saving of many man hours and without standby 
or duplicate equipment. 


If used regularly and periodically as required by the qualit 
of the oil and the conditions of operation, the Paracoil Self- 
Cleaning Device permits the elimination of fouling deposits 
which decrease heat transfer rates with resulting lowered oil 
temperatures, and in many cases, inefficient operation. In heat 
exchangers equipped with the Paracoil Self-Cleaning Device 
heat transfer rates can be maintained constant and uniform. 


In both Marine and Stationary fields, Paracoil Heat Exchang- 
ers have been honored by their selection for jobs requiring the 
best, because of their reputation for advanced design and high 
quality of material and workmanship. To all industries using 
heat exchange equipment, the name ‘‘Paracoil” is a symbol of 
dependable, economical and trouble-free service. 


Whatever your particular heat transfer requirement may be, 
our engineers are at your service to guide you in the selection of 
proper equipment for your conditions. 


Write for Bulletin HE-100 describing the Paracoil Self-Cleaning 
Tubular Heat Exchanger. 


VICTORY SHIP 

Oil pumping and heating 
assembly built by Mid-West 
Heat Service and Peabody 
Engineering Corporation. Self- 
Cleaning Paracoil Fuel Oil 
Heaters by Davis Engineering 
Corporation. 
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For detailed description 
of this modern station 
see Nov. 1944 Power 
Plant Engineering. 





Once a company puts in Connery Breechings, 
Ducts, or Uptakes there’s usually a “repeat” 
order in the offing. When more equipment of this 
type is required—for new plants or replacements of 
old equipment—Connery Construction gets the call. 

This happened recently up at Williamsburg, Pa., 
where the Pennsylvania Edison Company installed 
Connery Breechings, Ducts and Coal Chutes. Engi- 
neers for the Company knew the advantages of 
Connery Expansion-Stiffened Construction, had seen 
it deliver non-buckling, leakproof and long-lasting 
service on previous Company jobs; considered it 
still the outstanding buy. 

Let us tell you more about Connery Construction, 
or submit suggestions and estimates on your fabri- 
cated steel plate jobs. 


Connery Construction—with Accordion-type Ex- 
pansion Stiffeners—won’t warp or buckle. It absorbs 
all expansion and contraction; stays air-tight be- 
cause all joints are electrically welded; prevents 
corrosion and reduces maintenance costs. 


CONNERY CONSTRUCTION CO. 
Second and Luzerne Sts., Philadelphia, Pa. 


CONNERY 


EXPANSION STIFFENED 


CONSTRUCTION 
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Use 





for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodis: 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to are 
and the old dise i 
= and replaced jn : 
jiffy. 

















Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent... . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting eons disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 


y__._ Reducing 


Valve 











Will maintain the constant pres- 
sure desired regardless of initial 
pressure. It is a dead 
end valve. 


May we send catalog 
-10? 


The C. E. SQUIRES CO. 
E. 40th St. & Kelley Ave. 
CLEVELAND, OHIO 


EE MOE a 


Lubrication is SAFE and SURE 
with MANZEL LUBRICATORS 


Once feeds are set for the re- 
quired amount of oil, Manzel 
Lubricators require no further 
attention except to replenish oil 
supply in reservoir. Their posi- 
tive, clocklike precision insures 
maximum protection to cyl- 
inders and bearings day 
after day. 

Manzel Lubricators elim- 
inate the human element 
and insure positive lubrica- 
tion. 

Write for Catalog 25-D 


MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo, 10, N. 
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ALL THE renvcuncssi 
Pao tal 
HIGH LEVEL AIR INTAKE 
“pe? 


fe 


Intake 
Air Filter 


Now you can equip compressors and in- 





ternal combustion engines with a Staynew 
filter providing all the recognized advan- 











tages of the famous Protectomotor line. . . 
plus an exclusive combination of two new 
features. 


The new filter, Staynew Model IDR, is so 
constructed that installation and servicing can 
be effected at ground level (tight in the en- 





EXCLUSIVE 


gine room itself if preferred), and the actual 


ag CONSTRUCTION air intake located at the most suitable point. 
* More Filtering Area Models available with solid base for instal- 
* Greater Efficiency lation when compressor or engine intake. is 


* Less Resistance 
* Less Frequent Servicing 


below floor level. 








Model IDR INSIDE Engine Room Model IDR OUTSIDE Engine Room 


Engineering Data on request oa ae Representatives in Principal Cities 


DOLLINGER CORPORATION 


(Formerly Staynew Filter Corporation) 


31 Centre Pk. 








Rochester 3, N. Y. 
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he streamlined flow area of a Hills-McCanna 
valve plus the cushioning effect: of its resilient 
diaphragm does away with the wire, drawing 
nuisance encountered in ordinary valves—whether 
in wide open or throttling position! 

Even when abrasive substances tend to cause 
wear, the diaphragm seats tightly under compres- 
sion and the valve cannot leak! 

There’s no packing—out goes another main- 
tenance problem! The diaphragm isolates working 
parts from the flow. 

Here’s the answer to your valve problems! Write 
for CATALOG V-44 today. 


For air, water, gases, acids, alkalis, slurries, volatile and 
viscous substances, semi-solids and hundreds of other fluids. 

Pressures to 150 psi. Sizes Y¥2” to 14”. Screwed or flanged 
connections. Handwheel or lever operated types—motor, air 
or chain operated. Maximum recommended temperatures 
standard valves 180° F.; special up to 220° F. 


HILLS-McCANNA 
COMPANY 
2439 Nelson Street 
Chicago 18, Illinois 
Hills-McCanna_ Lubri- 
cators (enclosed Type 
“VSP” illustrated) to 
serve every need. Avail- 
able with 1 to 32 pint 
reservoirs, 1 to 48 feeds. 





HILLS-McCANNA Diaphragm VALVES 


SAUNDERS PATENT 
Proportioning Pumps — Force Feed lLubricators — Chemical Valves — 
Air & Water Valves— Marine Valves— Magnesium Alloy Castings 








34-4944) 4- 
mnt’ STOKERS 


SPREADER 


-BURN COAL LIKE OIL! 


Save with FYR-FEEDER—Burn less coal—Cheaper coal—Local coals— screen. 
ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


FYR-FEEDER | 
exclusively employs 

< air JET coal 

PROPULSION 


Fines burn in suspension, larger pieces or 
spread evenly over grate. 

FYR-FEEDER increases boiler capacity— 
responds instantly to sudden load variations— 
requires no special skill or experience t 
operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bonk- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 


Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 Ibs. coal per hour. 
If you are or expect to be in the market for automatic coal burning equipment 


Wire or Write 
FYR-FEEDER Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 


22—19 E. Erie St. Chicago 11, Ill. 








FOR SALE 


rascal ALVES 


ALL TYPES AND SIZES 
ALSO FITTINGS 


Tested and Guaranteed 


APEX IRON & METAL CO. 


2204 S. Lafiin St. Chicago 8, Ill. 




















FOR SALE 


C E Skelly Industrial Stoker 


Moving grate type, 220 HP rating, complete 
with automatic control. Good condition—in 
use but one year. 


Griffin Wheel Company 


Chicago, Illinois 
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Every Office Needs a 
Salvage Chief 
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Uselessly stored in many American offices today are tons of war material! Vitally needed 
paper — the raw stuff of blood plasma boxes, shell cases, supply parachutes — V paper! 
It takes many forms... dead files, old correspondence, records. 

It’s easy to put off getting that paper together, bundling it and turning it in. But you 
should do it for the war effort and for your own sake. Only in this way can we help 
avoid further civilian paper allotment cuts. 

That’s why every office should appoint one person to act as Salvage Chief. He — 
or she — can organize the effort, and arrange for regular Paper Salvage days. And 
the Salvage Chief can remind everyone to adopt conservation measures — to use less 
paper — as little as possible. 

Many organizations which sell their waste paper 
turn part of the funds over to buy little extras aovatef Vorocs AM 
for wounded veterans, or to support some other 
worthy community project. Thus you have a 


chance to make your paper serve twice. CAVE WASTE PAPER 


Get your office paper salvage program rolling 





V To SPEED VICTORY 
V TO AID VETERANS 
OR LOCAL PROJECTS 





This advertisement prepared by the 
War Advertising Council in coopera- 
tion with the War Production Board 
and the Office of War Information. 
Space contributed to Double Y Waste 
Paper Program by this publication. 


Separate and tie in bundles: 1. Wastebasket 
scraps. 2. Corrugated boxes, brown paper and 
bags. 3. Magazines and books. 4. Newspapers. 
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HE Chapman List 960 has quick-acting threads for 
fast opening and closing—they won’t stick or freeze. 
Full pressure packing prevents transmission 
of pressure to the stem. Seats and plugs 
can be superhardened for extra severe 
services. 
Chapman List 960 valves in sizes from 
\%" to 2"—carbon steel for pressures 
to 800 pounds; alloy steel for press- 
ures to 1,000 pounds at 750° F. 
For higher pressures, specify List 990. 







PATENT 


The Chapman Valve 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 
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“No scale, no corrosion”...when 
Permutit controls water quality 


You can speed production at your plant simply by controlling the 
quality of the water you use. It’s the impurities in feedwater that 
cause scaling and corrosion of boilers and steamlines. 

Permutit* removes these impurities before the water enters 
boilers, preventing shutdowns and destruction of equipment. 
World’s largest manufacturers of water conditioning equipment, 
Permutit provides every process for controlling water quality. 

Take no chances .. . keep your boilers “clean as new metal” with 
Permutit equipment. Write about any water problem that you may 
have to The Permutit Company, Dept. A1, 330 West 42nd Street, 
New York 18, N. Y. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


WATER CONDI 


perating a full seaso} 
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PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 
“yardness and bicarbonates from water. Effluent contains 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from 4 
Zeo-Karb H unit and a sodium zeolite unit. 

“Trademarks Reg. U. S. }’at. Off. 








